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PREFACE 



TO 



THE SECOND EDITION. 



The author of this work cannot say with many, that the 
demand for the first edition has been so great as to call speedily 
for a second. It has, notwithstanding, enjoyed a steady sale ; 
and if slow it is only what might be expected, when the special 
nature of the subject is taken into account with the little 
progress science had made in relation to it when the book was 
first published. 

The practical utility of the method and arrangement employed 
in this guide has been tested by its adoption in the Army 
Medical School for several years, and it has been found that, by 
its aid, even persons little acquainted with Micro-zoology and 
Phytology have very readily arrived at the nature and name 
^f objects they had never seen before. 

It is hoped, however, that the identification of foims will be 
rendered still more easy by the changes that have been made 
in the general classification, one of the boldest of which is the 
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removal of the whole of the Flagellata of authors from the 
Protozoa to the Protophyta. It is full time that this change 
should be made. Indeed, all modern research and experience 
would seem to show the propriety of it. In accordance with 
the views here expressed, the consecutive order of the figures 
has been somewhat altered, while some have been newly drawn 
'te facilitate reference, and others added to render the work 
more complete, though, of course, it cannot still profess to be 
exhaustive. 



PREFACE 



TO 



THE FIEST EDITION. 



Officers of Health, as well as Naval and Military Medical 
Officers, have often to determine the nature of the suspended 
matters in water used for drinking. In an Hygienic point of 
view, the import of these suspended matters must vary with 
theu' properties, whether mechanical, chemical, or vital. 

Mineral particles may affect health, on account of their 
mechanical action, as, for example, when mineral silt of clay, or 
fine sand causes diarrhoea. Dead animal and vegetable sub- 
stances may have more important effects, as, when suspended 
faecal matter produces irritation of the whole alimentary tract. 
On the other hand, living things, such as the ova of Entozoa, 
the nematoid worms, and small leeches, may give rise at once to 
certain grave disorders, or Algae may act on sulphates, and dis- 
engage sulphuretted hydrogen. There are, however, numerous 
living creatures, both animal and vegetable, found in drinking 
water, to which no special effect on health can be at present 
assigned ; they may be important only as showing the presence 
of organic impurities, which serve as their pabulum, or as 
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indicating putrefaction. Farther observation may, neverthe- 
less, prove them to be of deeper sanitary significance, and 
even now, though there is no good evidence of their hurtful 
action, no one would hesitate to condemn a water containing 
Bacteria or fungi, or swarming with the lower forms of life. 
At any rate, whatever may be the conclusions hereafter arrived 
at, as to the sanitary import of the innumerable suspended 
matters, it cannot be doubted that Medical Officers of Health 
should be able to state what they are. This must be done 
chiefly by the microscope ; but, as it is often difficult for those 
who are unacquainted with Natural History, even with a 
voluminous work of reference in their hands, to determine the 
nature of the various objects that may present themselves, the 
design of the following synopsis is to furnish a number of 
figures of those objects, with such a commentary as may 
enable them to be identified. No attempt has been made to 
link particular forms with special effects; it is doubtful, 
indeed, if this be possible at present, beyond a limited extent, 
being rather a point for the inquiry of future times, which 
tliis little work can merely purport to aid. 

The Tables and figures may also prove useful to young 
naturalists, who are beginning to investigate the world of 
waters, that wonderful world, in a single drop of which we 
may behold varieties of form, almost as numerous as those 
upon the surface of the great globe itself. Many books have 
been published with a similar object in view ; but one more 
may find a place, to facilitate the study of a very interesting 
department of Natural Science. 
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In reference to the Plates, by way of topology, it may be 
mentioned that, with the view of lessening the expense of 
publication, the figures have been drawn with pen and ink, 
but, though they cannot pretend to the fineness and delicacy of 
steel engravings, some artistic effect has been preserved, and 
it is hoped that they will answer, equally well, the purpose for / 
which they are intended. 

To I*rofessor Parkes, F.RS., the thanks of the author are 

especially due, for his valuable advice and guidance, in 

rendering the treatment of the subject as practical as 
possible. 

WooLSTON, Southampton, 
October 1, 1875. 
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PLATE I 
Mineral Matter. 

1. Carbonate of lime, finely divided, with vesicles of atmo- 
spheric air, between the glass slip and cover; the vesicles 
invested with minute particles. 

2. Also carbonate of lime, but with the evolution of carbonic 
iicid gas by the addition of an acid ; the vesicles are clear and 
beautiful. 

3. Fine green mineral particles, cohering as a microscopic 
breccia, or conglomerate, are here and there mingled with 
larger and probably more recent sandy granules, preserving 
their angularity and roughness from fracture ; taken from the 
ddbris of a well-sinking, at the Eoyal Victoria Hospital, 
Netley. 

4. Silicious or flinty granules taken from road-side stream- 
lets, {a) more recent, and (b) of earlier date, having been 
rounded off and smoothed by rolling and attrition, like 
microscopic boulders. 
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PLATE II. 

Vegetable Products. 

1. Pollen of Grass. 

2. „ of Water-lily. 

3. „ of Water-plantain. 

4. „ of Eush. 

5. „ of Pine. 

6. Epidermis, parenchyma, and fibro-vascular tissue of straw. 

7. Cuticle of Grass,* with the mycelium of Oidium mgni- 
lioides. 

8. Epidermis or cuticle of Water-plantain. 
9." Ditto of the lesser Duck- weed. 

10. Cuticle of Carex, with stomata, and some of the round 
subjacent parenchyma cells seen through it. 

11. Section of the stem of Carex, showing the large pith 
or medullary cells, and a bundle of pitted tissue and spiral 
vessels. 

12. Stellate tissue df the pith of the Eush. 



* The epidermis and other tissues of grasses, as of hay and straw, derived from 
stable manure which is being constantly dried and powdered on every road, and 
widely dispersed by the wind, are very frequently present in water to which they may 
find access. 
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PLATE III. 

Vegetable Products indicative of Contamination with 

House Refuse. 

1. Linen fibre. 

2. Hemp. 

3. Cotton. 

4. Chip of deal or pine, with the so-called discoidal tissue, 
and the silver grain of carpenters passing at right angles to 
the woody fibres. 
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PLATE IV. 

Animal Products. 

1. {a) Ventral booklet of Nais (a fresh-water annelid) ; (6) 
liberated ova of the same, often visible when the body of the 
parent has broken down so as to be indistinguishable. 

2. Spiny spicula of Spongilla lacustris, {a) straight; (6) 
curved. 

3. Spicula of Spongilla fluviatilis, {a) birotulate ;* (h) simple. 

4. Part of the leg of a Cockroach. 

5. Fore leg of Male Dytiscus. 

6. Hind leg of Gyrinus natator. 

7. Foot of a Spider. 

8. Tail of Cyclops quadricornis (male). 

9. Eight superior antenna of the same. 

10. Inferior antenna of Daphnia pulex. 

11. Cast skin of Macrobiotus (Tardigrada). 

12. Head and trophi of Gnat (Culex). 

13. Portion of the Polypidum of Plumatella (Polyzoa). 

14. Egg of Cristatella Mucedo. 



* The corresponding spicules of the Bombay Tank Sponge, Spongilla Mcyeni^ 
form very good objects for the microscope. 
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PLATE V. 

A7iimal Products foreign to the Fresh Water, 

1. Fibres of silk. 2. Woollen fibre. 3. Human hair. 

4. Babbit's hair, (a) the shaft ; (6) the apex. 

5. Nucleated scale-like epithelium from the mouth, &c. 

6. Cuticular epithelium, angular and irregular, witliout 
apparent nuclei. 

7. Striped muscular fibre. 

8. Tip of a feather. 

9. Barblets of ditto, more liighly magnified. 

10. Scales of Insects. Besides the Lepidoptera — namely, the 
Moths and Butterflies, numerous other insects are furnished 
with scales. Thus they form a velvety coat on the Anthracidse 
and Bombylidae, but are more distinctly scaly on the bodies of 
many of the Curculionidse, Melolonthidse, Clavicornes, Lepis- 
midfle, Poduridae, and on the wings of the Culicidte (Siebold). 
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. PLATE VI. 
Bacteria. 

Micrococcus, 

a. M. prodigiosus. b. M. vaccina). c. Af. crepusculum. 
d, M. urese. e. An allied species. 

Bacteriu7n. 

/. B. termo, free. ff. Ditto in the zoogloea form, h. Ditto in 
linear series. 

/. B. Iine9la, free, i Ditto in the zooglcea form. k. Bacteria 
with highly refracting point. 

Badllns. 
m. B. ulna, n, B. subtilis. 

Vibrio. 

o. V. rugiila. p, V. serpens ; 1. free, or in twin spirals, 
2. felted to^etlier. 



Spirillum, 

q, S. tenue ; 1. free, 2. felted together, r. S. undula. 
s, S. volutans. 

Spi7vchceta, 

t S. plicatilis. 
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FRONDS WITH BACTERIA 




Jfifuije Ba^teroids in clazMzte^ simple^ or 
brctjuJi€4l fronds on a spraarofpond u>eed. 



PLATE VII. 

Fronds with Bacteria. 

This Plate represents exceedingly minute gelatinous fronds, 
with embedded bacteroids growing upon a decaying portion of 
pond weed (Potamogeton). An encrusting layer is seen at 
the base from wliicli the little fronds spring. 

The great number and extreme minuteness of the mole- 
cular forms of vegetable life must still claim the attention of 
Hygieists, from their possible connexion with certain subtle 
types of disease, until our knowledge has made sufficient 
progress, either to accept, or reject them as efficient causes. 



OSCILLATORrACEyE. 




N OSTOC H ACE /C ■ 





PLATE VIIT. 

OsciUatoriacece. 

1. Oscillatoria autumnalis and allied species. 

2. Microcoleus repens. 

3. Lyngbya muralis. 

4. Scytonema Myocrous. 

5. Eivularia Boryana. 

Nostochcicecc. 

1. Xostoc commune. Several fragments showing vesicular 
cells to the left, and a filament in a gelatinous sheath to the 
right. 

2. Trichormus musicola. The longer portion to the left 
exhibiting spermatic and vesicular cells, and the smaller seg- 
ments to the right, the effect of treatment with acid. 
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PLATE IX. 

Siphonacece. 

1. Vaucheria Ungeri. 2. Portion more highly magnified. 

3. Sporange and antheridium. 4. a and h stages in the 
development of c, the ciliated spore of Vaucheria. 

5. Achlya prolifera, with its mycelioid rootlets growing 
upon the dead body of a small fly, 

Zygnemacece, 

1. Spirogyra. 2. Zygnema. 3. Zygogonium. 
In all three cases the simple filament is shown at a^ and the 
mode of conjugation at K 

4. Mesocarpus. 5. Staurocarpus. 6. Rhynchonema. a and 
h in the two latter figures merely indicate different species. 
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PLATE X. 

ConfervaceoBy CEdogoniacece and Chcetophoracece. 

a. Conferva floccosa. 6. Cladophora crispata. c. Species 
of (Edogonium. d. Bulbochsete setigera. e. Chsetopliora 
elegans. Amongst the Diatomace^ introduced in this Plate 
may be noticed — Long prismatic Synedrce, Tabellaria floccosa^ 
wedge-shaped and stalked Gomphonemse, with the little bent 
frustules of Achnanthes minutissima. A spray of pond weed 
forms the theatre of this microscopic vegetation. 
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THECAMONADAC/E. 








PLATE XI. 
MonadacecB. 

1. Monas {a) gutula, (6) fluida, (c) cunillus. 2. Pleuro- 
monas granulosa. 3. Cyathomonas (a) turbinata, (6) viridis. 
4. Chilomonas {a) destruens, (6) obliqua. 5. Cyclidiiun {a) 
abscissum, (Jb) distortum. 6. Trichomonas (a) vaginalis, (6) 
minima. 7. Trepomonas agilis. 8. Amphimonas dispar. 9. 
"Cercomonas {a) Ipngicauda, (6) lobata. 10. Heteromita exigua 
in two positions. 11. Hexamita nodulosa. 

Ev/jle7iaccce. 

1. Colaciiim vesiculosum. 2. Distigma (a) proteus, (6) 
viride. 3. Euglena {a) spirogyra, (6) viridis, (c) longicauda. 
4. Amblyophis viridis. 5. Peranema globulosa. 6. Astasia 
inflata. 7. Chlorogonium euchlorum. 8. Zygoselmis inaequalis. 
9. Polyselmis viridis. 

Thecanwnadaccce. 

1. Trachelomonas volvocina. 2. Cryptomonas globulus. 3. 
l*hacus pleuronectes. 4. Crumenula texta. 5. Anisonema 
sulcata. 
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PLATE XII. 
Feridimacece, 

1. Chsetoglena sp. 2. Chsetotyphla armata (a) end, and (l) 
side view. 3. Glenodinium cinctum. 4. Peridinium cinc- 
tum. 

Dindbryonacece. 

• 

1. Epipyxis utriculus. 2. Dinobryon sertularia. 3. Stylo- 
bryon insignis. (Fro.) 4. Pycnobryon socialis. (Fro.) 

Anthovliysacece, 

1. Anthophysa Miilleri. 2. Uvella virescens. 3. Tetra- 
biena Dnjardini. {a) side view, (6) end view. 

Volvocacece, 

1. Gonium pectorale. 2. Volvox globator. 3. Pandorina 
morum. 4. Allodorina irregularis. 5. Diplodorina Massoni. 

Transitional for^n, Protococcus viridis, 

{a) Single motile cell ; (6) stationary cell undergoing cleavage ; 
(c) two resulting cells ; (rf) cleavage into four, &c. ; {e) into eight 
new cells within the primary one. 
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PLATE XIIL 

Palmellacece. 

1. Microhaloa ichthyoblabe. 2. Palmella cruenta. 

3, Coccocliloris Brebissonii. (a) Development and cleavage 
of a cell resulting in two new cells, each enclosed in a new 
gelatinous coat within the primary one. (6) Multiplication 
in the absence of tlie moisture necessary for the production of 
the gelatinous coat, (c) Approximation, union, and coales- 
cence of two endochromes, to form a new cell, with the capa- 
bility of repeating the process with a similar cell. 

4. Hormospora (a) mutabilis, and (6) transversalis ; which 
latter makes a near approach to some of the humbler Des- 
midiaceae. 

Types of Desmidiacece. 

1. Closterium {a) lunula, (6) moniliformis. 2. Penium 
Brebissonii. 3. Spiroteenia condensatum. 4. Docidium 
baculum. 5. Tetmemorus Brebissonii. 6. Micrasterias sp. 
(Fiji) 7. Euastrum didelta. 8. Cosmarium margaritiferum. 
U Arthrodesmus convergens. 10. Xanthidium fasciculatum. 
11. Staurastrum gracile. 12. Didymocladon furcigerus. 

13. Didymoprium Grevillii (a) front, and (&) side-view. 

14. Desmidium Swaitzii (a) front, and (&) side-view. 

15. Sphserozosma vertebratum. 16. Hyalotheca dissilens. 
17. Aptogonum desmidium. 18. {a and h) Scenedesmus 
quadricornis. 19. (6) Scenedesmus obtusus, (c) S. obliquus. 
20. Ankistrodesmus falcatus. 

For the Pediastrece, see Plate XV. 
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PLATE XIV. 

Thirty-four Types of Fresh- Water Diatomacece. 

1. Epitlieifiia turgida. 2. Eunotia tetraodon. 3. Himaiiti- 
dium pectinale {a side, and h front view). 4. Meridion circulare. 
5. Fragilaria capucina. 6. Denticula elegans. 7. Odontidium 
turgidum {a side, and I front view). 8. Diatoma vnlgare {a side, 
and h front view). 9. Astrionella formosa. 10. Cyclotella oper- 
cula. 11. Melosira varians. 12. Campylodiscus spiralis. 
13. Surirella splendida. 14. Sphynctocystis elliptica. 16. Sy- 
nedra {a splendens, h capitata). 17. Cocconeis pediculus. 
18. Achnanthes minutissima. 19. Achnantliidium microce- 
phalum. 20. Cymbella Ehrenbergii. 21. Cocconema lanceola- 
tum, a and h (a, single fmstule highly magnified). 22.- Gom- 
phonema acuminatum. 23. Pinnularia grandis. 24. (a) Navi- 
cula cuspidata, (b) N. sphaerophera. 25. Stauroneis acuta. 
26. Gyrosigma attenuatum. 27. Amphora ovalis. 28. Tetra- 
cyclus lacustris (a side, b front view). 29. Tabellaria floccosa 
{a side, b front view). 30. Terpsinoe musica {a side,, 6 front 
view). 31. Mastogloia lanceolata. 32. Frustulia saxonica. 
33. Colletonema vulgare. 34. Encyonema paradoxum. 
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PLATE XV. 
Pediaatrece. 

1. Pediastrum tetras. 2. Pediastrum simplex. 8. Pedias- 
trum hexactis. 4. Pediastrum tiicyclium. 5. Pediastrum 
lunare. 6. Pediastrum granulatum. («) shows a disc from 
which gonidia are still escaping, the greater number of the cells 
having been already emptied in this way. (J) a new family just 
forming, (c) more advanced stage, the gonidia beginning to 
take a definite form. Hydrodictyon utriculatum. {a) portion 
of H. utriculatum showing its general structure, (6) two of the 
component cylindrical cells separated from the organism, 
(c) thi'ee of the same connected at one end and showing the 
gonidia within, preparatory to their union so as to form a new 
colony, as seen at {d), which is one of the cells more advanced 
in development and more highly magnified. 

Apiocystacecc. (Provisional.) 

1. Apiocystis Brauniana {a young, h zoospore). 2. Hydro- 
cytium acuminatum (a, h stages of growth, c shedding zoospores). 
3. Ophiocytium majus. 4. Sciadium arbuscula {a stages of 
development, h complete form). 5. Chytridium OUa, on a 
filament of OEdogonium, one dehiscing and discharging monad- 
like zoospores. 6. Pythium entophytum {a an immature 
cluster in a cell of Chlorosphsera, h one perforating the cell- 
wall and discharging its contents). 7. Codiolum gregarium. 
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4. fJ'i'fhtgia,, tico Ibrn'S. 5 . Ar<:ella Vu/y/^c^, fr 
abovt. 6 . Cyph idiuiu . 7. ^4mixiaj severaZ fonas. 



PLATE XVI. 

Ehizopoda. 

JRadiolaria, 

1. Actinophrys ; (a) Eichornii ; (b) sol. ; (c) ditto youDg, 

2. Acanthocystis turfacea ; (a) full grown, (h) young. 

3. Clathrulina elegans. 

Eeticularia. 

1. Gromia fluviatilis. 2. Pleuropbrys amphitremoides. 
3. Amphitrema Wrightianum. 

Zobosa, 

1. Trinema acinus. 2. Euglypha tuberculata. 3. E. alveo- 

lata. 4. Difflugia (a) spinosa, (b) proteiformis. 5. Arcella 

vulgaris. 6. Cyphidium aureolum. 7. Amoeba, (a) ramosa, 
(6) radiosa, (c) young of diffluens. 
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PLATE XVII. 

Ciliata. 

Uncliclia, 

1. Acoinia vitrea. 2. Gastrochseta fissa. 3. Enclielys nodu- 
losa. 4. Alyscum saltans. 

Trichodina. 

1. Pelecida rostrum. 2. Dileptus folium. 3. Trachelius 
anas. 4. Acineria incurvata. 5. Triclioda angulata. 



Keronia. 

1. Halteria grandinella. 2. Oxytricha gibba. 3. Urostyla 
grandis. 4. Kerona polyporum. 5. Stylouychia liistrio 
(lanceolata ?). 

Euplota, 

1. Himantophorus charon ; {a) front, and (6) side 
view. 2. Euplotes vannus, {a) front, and (h) side view. 
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PLATE XVIII. 

Ciliata. 

Paramecia, 

J. Chilodon cucuUulus. 2. Nassula elegans. 3. Prorodoii 
teres. 4. Glaucoma scintillans. 5. Colpoda cucuUus. 
6. Paramecium aurelia (three-quarter-view). 7. Panoplirys^ 
crysalis. 8. Holophrya ovum. 9. Traclielocerca olor, 
10. Lacrymaria proteus. 

Bursarina, 

1. Ophryoglena acuminata. 2. Bursaria vorticella, 

3. Leucoplirys {a) patula, (b) spathula, Ehr. (Spathidium 
hyalinum) Du. 4. Spirostomum ambiguum. 

Urceolarina, 

1. Ophrydium versatile, showing an animal in the extended 
state, and (a) encysted, (6) the supposed Acineta form. 

2. Urceolaria pediculus (Trichodina). 3. Stentcr coeruleus, 
with internal germs. Urocentrum turbo. 

Vorticellina, 

1. Vorticella microstoma. 2. Carchesium poJypinum. 

3. Epistylis crassicoUis. 4. Opercularia articula. 5. Zoo; 
thamnium arbuscula. 
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PLATE XIX. 

Ciliata. 

SymmdiiAial Forms. 

1. Ichthydium Podura. 2. Chaetonotus Larus. 3. Coleps 
liirtus. 4. Planariola rubra. 

Ccelenteraia. 

1. Hydra viridis. 2. H. vulgaris. 3. Cordylophora 
lacustris. 

TurbcUaria. 

1. Derostomuin. 2. Prostomum. 3. Mesostomum. 

4. Planaria. 
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PLATE XX. 

Ncmatoda. 

1. Anguilliila (from bilge w^ter). 2. A. aceti. 
3. A. fluviatilis. 

Eotifcra. 

1. (Ecistes crystallinus. 2. Megalotrocha flavicaus. 
3. Monostyla quadridentata. 4. Floscularia ornata. 5. Hyda- 
tina senta. 6. Eotifer vulgaris. 7. Brachionus amphiceros. 

Annelida, 

1. Naiad ; (a) conformable with the Pro to of Oken ; (6) 
setae, and ventral booklets. 2. Nepbelis, sp. 3. Glossiphonia 
bioculata; Za, a dorsal chitinous tooth-like process directed 
backwards from the eleventh segment, over a little pit in the 
twelfth. 
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PLATE XXI. 

Entomostraca. 

Ostracoda. 

1. Cypris tristriata. 2. Candona reptans. 3. Cytliere 
inopinator. 

Copepoda. 

1. Cyclops quadricornis. 2. Canthocamptus minutus. 

3. Diaptomus castor. 

Piiyllopoda. 

1. Brauchipus stagnalis. 2. Lepidurus, ZmcA=Moiioculus 
Apus of Linnccus. 

' Cladocera. 

LyTiccidce, 

1. Chydorus sphaericus. 2. Camptocercus macrourus. . 

3. Alona quadrangularis. 4. Pleuroxus trigonellus. 

Daphnidm, 

5. Daphnia pulex. 6. Bosmina longirostris. 

7. Sida crystallina. 8. Daphnella Wingii. 
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PLATE XXII. 
Malacostnica. 

Isopoda, 1. Asellus aquaticus. 

AmjpMpoda. 2. Gammarus pulex. 

Arachnida. 

Tardigrada. 

1. Emydium testudo. 2. Milnesium tardigrada. 

3. Macrobiotus Hufelandii. 

Acarina. 
1. Hydrachna globula. 2. H. geographica. 

3. A more globular form in which, quite exceptionally, six 
eyes are present. 

4. Limnochares holocericus, a crawling water mite. 



INS ECTA. 




PLATE XXIII. 

Insecta. 

Coleoptera, 

1. Larva of Acilius siilcatus. 

2. Larva of Gyrinus uatator. 

3. Phryanea grandis in its composite case. 

4. The form named Thdidomus by Mr. Swainson, who 
mistook the little built-up case for a genuine shell, and gave it 
a place among the Helices (snails), arranged in accordance 
with the " quinary system.'^ 

The case figured, from the Isle of Pines, S. W. Pacific, was 
made of granules of ironstone, but in some of the streams of 
Xew Caledonia, the retreat of probably the same species, is 
constructed of little amethysts. 

Hcemiptera, 

5. Pupa of Nepa (water scorpion). 

Neuroptera, 

6. Pupa of Agrion puella. 

7. Pupa of Calepteryx virgo. 

8. Pupa of Ephemera vulgata. 

Diptera. 

9. Larva of the Gnat Culex pipieus. 

Ova of EntozoiL 

10. Of Tsenia mediocanellata. 

11. Of Fasciola hepatica. 

12. Of Ascaris dentata. 

13. Of Bilharzia hsematobia. 

14. Young of Filaria medinensis. 
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WELL-WATER (nETLEy) 



a. (jKlfUatoajf /hoiuh e. Ankistro^eainus. 
tDkh Baderea^. { . Desmidiace^'. 

b. Monadifta. g. Thecomona^no: 

c . Biatemaceas'. h, PcUmella.,^iaaie./ 

d. SbB'slu^ted oeUs i . EuyUna. itruAs. 

k. ^ore of S^terM/fiat^Bjtf. 
I . Osdiiatoria.. 



PLATE XXIV. 

Well-Water (Netley). 

Tlie suspended matters represented in this Plate were 
obtained by setting aside a tall glass litre measure full of the 
water, with a disc of glass attached to a long wire at the 
bottom. During the first twelve hours a deposit of grosser 
particles was formed, with a delicate coating here and there 
of the gelatinous matter and bacteroids shown at a. In twelve 
hours more this coating had become more consistent, and at 
the end of forty-eight hours was so firmly adlierent as to 
require some force to remove it, with the liiineral particles, 
resting-spores of alga3, and organic debris of different kinds 
embedded in it. 

In the little bays and creeks of this gelatinous substance 
the loosened and detached Bacteria were in active motion, and 
interspersed with Monads (b) of minute size. 

Navicula, Synedra, and other Diatoms (c), were free in the 
field, or often projecting from the amorphous debris. The 
little green star-like bodies (d) probably allied to the Tetra- 
pedia, have also been noticed in other specimens obtained from 
a deep source, and are evidently identical with those figured 
in Plate IV., illustrating the Reports made to the Directors of 
the London (Watford) Spring-Water Company by Drs. 
Lankester and Pedfern. 

The remaining objects are sufficiently explained in the 
references attached to the Plate. 
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PLATE XXV. 

Bog Water, 

The specimen of water here represented was taken from the 
swampy ground near Miller's Pond, Sholing, Southampton. 
It was very rich in Rhizopoda, Infusoria, Oscillatorians, and 
Desmids large and small, and the beautiful Pinnularia grandis, 
which is so plentiful in all the surrounding district, but 
chiefly in stagnant and impure water. 



MICROSCOPICAL EXAMINATION 
OF DRINKING WATER. 



INTEODUCTIOK 

:> 

Although the microscopical examination of drinking water 
may, in one sense, be regarded as an abstract question, if any 
important deductions are to be drawn from the study, not 
only the nature of the source of the samples, and the mode 
of collection, but the vessels used for their conveyance, should 
be taken into consideration. 

Just as the mineral debris would afiford us a clue to the 
nature of the strata or soil through which the water may pass, 
so the known habitat of certain organisms detected should 
enable us, in a general way, to determine whether the water 
had been taken from a river, stream, lake, pond, or well source. 
Indeed, if we were more perfectly acquainted with the natural 
history of the forms occurring in a sample of water, even in 
the absence of more definite information, we would have little 
difficulty in forming a conclusion as to the source from whence 
the water was derived. 

It is always important that we should guard against every 
shadow of fallacy in our conclusions drawn from microscopical 
observation, to whatever hygienic purpose it may be subservient* 
Indeed, as absolute purity and cleanliness are required in all 

B 



2 INTRODUCTION, 

delicate chemical operations, so all our apparatus for microscopy 
should be microscx)pically clean, so to speak. 

In relation to the apparatus just mentioned, some few 
remarks may be of use to the beginner. 

As it is only in the mode of collecting the objects for 
observation that any essential difference exists in the method 
of examination applicable to air and water, the reader is 
referred to the Appendix for the means to be employed in the 
case of air. 

Collecting bottles for water, — ^When a sample of water is 
received for chemical analysis, it is usual to reserve a portion, 
with the sediment at the bottom of the bottle, for microscopical 
examination. It will therefore be seen how necessary it is 
that bottles in which samples are conveyed should be perfectly 
clean in the first instance, and in every other particular suitable 
for the purpose. In the laboratory of the Army Medical 
School, where a large amount of water analysis is continually 
carried on, it has been decided not to examine any samples sent 
in ordinary wine bottles or stone jars closed with corks and 
sealing-wax, corn-cobs, or other adventitious materials, with 
which there must always be some fallacy associated. Clear 
glass-stoppered Winchester quarts, so called, which are cheap 
enough, are therefore recommended for this purpose, and 
commonly used, with others of a larger size if available. 

Tall glass vessels for the deposit of stispended matters, — ^Though 
a litre or half -litre measure glass would answer very well, 
there can be no doubt that a special vessel closed with a glass 
stopper would be more suitable for this purpose. The mouth 
of the vessel, however, should be sufficiently large to admit of 
its being easUy and thoroughly cleaned before use. 

Moderately tall conical glasses for the further concentration of 
sedimeTvt, — Such glasses as are used for the collection of urinary 
deposits will answer this purpose, but the interior of the 
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bottom, though small, should be rounded, and not acuminately 
conical, which in some instances will scarcely admit of being 
cleaned, especially if a former sediment has been permitted to 
dry within it. When glasses of this kind are only carelessly 
rinsed out, the tabulated results of a subsequent examination 
cannot be reliable. 

Dipping tubes or pipettes. — These tubes should be quite 
cylindrical in form — in fact, simple glass tubing cut in lengths 
of eight or ten inches. The lumen or bore should be compara- 
tively small — say, the eighth or tenth of an inch in diameter. 
If the tube is too large, and^ with a small aperture below, the 
contained air will materially affect the ascent of the fluid with 
the sediment. On this account it is often difficult to manage 
the pipettes that are made with the greatest care. The ends 
of a piece of glass tubing cut in the usual way should be 
smoothly ground or slightly fused, and rounded by means of 
a blowpipe, to obviate the minute chipping of the glass, which 
is often a source of fallacy. 

It may be well to mention here, as a good precaution, that 
every separate sample of water for observation should have a 
separate pipette for taking up the sediment. When the 
same pipette is used for every purpose, even with what might 
be thought to be a clean rinse for every new occasion, any 
evidence deducible from the last, or indeed any observation 
under such circumstances, would be inadmissible. In this way, 
for example, striped muscle and fibrous tissue have been 
reported as occurring in drinking water, which had otherwise 
been found to be quite free from organic impurity; the fact 
being that the pipette employed had been previously used in 
the examination of a certain form of beef -tea, from which even 
the clean rinse had not entirely divested it. 

The slides and covering glasses required for more immediate 
examination of specimens need no special remark in this place, 

b2 
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farther than to say that for rough materials it will be more 
convenient to nse thick covers that may be easily cleaned 
without breaking them ; while for finer materials, and especially 
for immersion purposes^ they should be proportionately thin. 

Mode of Collecting Sediments and placing them under the Micro- 
scope — Microscopical Powers — Immersion-lenses. 

When water is very turbid, from an obviously impure source,, 
it is easy enough to obtain a sufficient amoimt of sedimentary 
matter for microscopical examination, and a just estimate of 
the unfitness of such water for drinking purposes may be thus 
readily formed. But it more frequently happens that the 
deposit, even after long standing, is but slight, and when this 
is the case, we must have recourse to special means, by which 
the whole, or a large amount of the matters in suspension, may 
be concentrated, or collected together, within a small compass* 
In the first place, one of the tall glass vessels above described 
should be filled with the water to be examined, and a circular 
disc of glass, resting on a horizontal loop dt the end of a long 
aluminium wire lowered to the bottom, when the whole 
arrangement, lightly covered, must be set aside for twenty-four 
or forty-eight hours, as the case may be. 

At the end of the specified time, the water should be 
siphoned off with a piece of india-rubber tubing, so as to leave 
only a thin stratum of the liquid over the glass disc. This 
should now be carefully raised and laid upon blotting-paper 
to dry its under surface and remove the surplus moisture, 
when it may be at once transferred to the microscope, with a 
large piece of covering glass so placed upon it as to exclude all 
air-bubbles. An ordinary watch-glass may in some cases be 
substituted for the disc alluded to, with advantage, as being 
less likely to permit the loss of sediment by overflow, which is 
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certain to happen with a plain surface. The operator must bo 
cautioned not to use iron wire, which rusts so rapidly that it 
will soon throw down a flocculent precipitate. Another good 
plan, which is perhaps the better of the two, is to siphon off 
the water until only a sufficient quantity remains to permit 
the sediment to be shaken up with it, and poured into a tall 
conical glass, from which, after standing again for a short time, 
portions may be taken up by means of a pipette, and placed 
on slides for examination. If the subsidence is observed to be 
complete, it is rather an advantage to have a good body of 
water in the glass, or,* at least, so much as will permit the 
pipette to be used with ease and facility. It may be observed 
here, that it is very inconvenient to have too much fluid at a 
time on a slide. The covering glass will be unstable and 
liable to have its upper surface wetted, while the objects them- 
selves will be tremulous, if they do not quite run out of the 
field. To obviate this, the pipette, when taken out of the 
water, should be held in a vertical position for some little time, 
until the suspended matters gravitate to the bottom of the 
tube, when a well charged droplet might be placed on a 
number of separate slides and examined seriatim. This is, in 
fact, the only way in which a large sediment can be thoroughly 
inspected. 

By the second method above mentioned, the specimen of 
well-water sediment represented in Plate XXIV. was prepared. 
The gelatinous matter, developed round the bacteria-like cells 
at the lower part of the drawing (a) was only loosely adherent 
at the close of the first day; but, subsequently to this, or 
during the next forty-eight hours, it formed a delicate but 
perfect incrustation at the bottom of the vessel Many of the 
little bodies detached from the gelatinous frond were seen in 
active motion in the immediate vicinity. More definite fronds, 
with still more minute bacteriform bodies growing upon a 
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decomposing spray of pond-weed, are shown in Plate VII., as 
seen with a sixteenth of an inch immersion-lens. The first of 
these forms, at least, would seem to exhibit an alliance with 
the Palmellacece, while others, which are very readily confounded 
with them, show a marked aflinity to the OscUlatoriam (see 
further remarks on this subject under the head of Hacteriacem). 
It will be apparent, from the foregoing observations, that the 
sediments of comparatively clear water require the very highest 
microscopical powers for their investigation, and the employ- 
ment of immersion-lenses if available. • 

Filamentous Algaj, as narrow as true bacteria, may be thus 
frequently brought into view, as well as the delicate flagellse, 
or locomotive organs of monads, whose bodies alone would be 
scarcely visible with lower powers. It is also important to 
mention that, by these means, even in the absence of ordinary 
amoebae, particles of protoplasm of bacterium size, exhibiting 
amcebiform movements, are often discernible. Lastly, very 
finely-divided mineral matter in suspension, giving rise to 
milkiness or haze, can only be studied with immersion-lenses, 
though certain cases may occur in which no objective cause of 
this condition can be detected microscopically. 

Mineral matters of various hues in the soil, through or 
over which water percolates or flows, are tlie more usual 
causes of discoloration and turbidity. Peroxide of iron, in 
particular, may be mentioned as the source of the brown 
cloudy appearance of water from the blue clay, as also, 
frequently, of the brown colour of pools in bog-lands, though 
this more usually arises from organic matter passing into 
decay. In the coarser sediment under such circumstances, the 
microscopic forms of animal and vegetable life are likely to be 
abundant (viz., Sotifera, Infusoria, Bhizopods, OscUlatoriaiis, 
Nostocs, Desmids and DicUams). In ferruginous bog-water 
also the twin-spiral filaments of Didymohelix, invested with a 
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yellowish-brown gelatinous matter, and Zqptothrix ochrea, a 
rather ill-defined myceloid structure, may add to the general 
effect. By reflected light, moreover, the fine amber tint of the 
IHatomacece, floating or resting, is quite brown. Some of the 
heterogeneous materials usually occurring in bog-water are 
represented in Plate XXV, 



SECTION L 

MlNEBAL MATTER& (Plate I.) 

Mineral matters in suspension in water often give a turbidity 
of a colour and character indicative of their nature. When 
the particles are large, thej will descend more rapidly ; but 
when very subtle or minutely divided, the suspension being 
more complete, a longer time will be required for their sub- 
sidence. Looking down through a considerable depth of the 
water, with the glass vessel containing it resting on a white 
ground, will afford some preparatory information; especially 
when compared with a stratum of pure water in a second 
vessel observed in a similar way. 

Haziness, or peculiarity of colour, may be thus detected, 
which would be quite inappreciable in a thin layer. With a 
long glass tube, a stratum of two or more feet might be obtained ; 
a method also valuable in observing the effect of reagents or 
tests in water. In the light of preparatory information, it 
may be stated, moreover, that sandy particles or clay in sus- 
pension give a yellowish-white turbidity ; and on boiling the 
water, as Professor Parkes observes, " sand, chalk and heavy 
particles of the kind will be deposited." If it be a chalk 
water, the calcium carbonate will carry down suspended 
sewage or vegetable matter, effecting a change of colour. 
Under such circumstances, the sense of smell may afford con- 
firmatory evidence. 

Silicious particles, as of flint or sand, are usually angular ; 
and though often much rounded by rolling and attrition, a 
vitreous-looking fracture will be observable in many of them. 
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as shown in Plate I. Fig. 4, a. It should be mentioned here 
that a little source of fallacy may be occasioned by the very 
frequent detachment *of minute scales or chips from the 
margins of the covering glass, or, as before mentioned, the 
extremity of the pipette, when not properly ground, or even 
from the glass stoppers of bottles in which specimens are kept. 
On carefully inspecting the more minute particles of silicious 
matter, which are so easily diffused and suspended ill water, 
their thin or scale- like character will be apparent. Particles 
of chalk, clay and marl, on the other hand, are usually more 
rounded, but the former will be at once recognized by their 
solubility in acids, with the evolution of carbonic-acid 
bubbles. The crystalline forms of numerous substances are 
frequently visible in the smallest molecules. Indeed, the 
study of the inorganic matters in the sediments of fresh water 
is a kind of microscopical mineralogy which is of growing 
interest and importance to the water analyst. It would of 
course include goniometry, spectrum analysis, and the 
behaviour of definite particles amongst others, under the action 
of reagents. In the latter connection, besides the effect of 
adding a little mineral acid, a useful micro-chemical experiment 
is to introduce a solution of the mixed prussiates of potash 
beneath the covering glass, when any ferruginous matter 
present will be indicated by the blue colour produced. 

Nessler's fluid, used in the same way, will often show the 
presence of organic sources of ammonia, even in an amorphous 
state. Organic substances, such as the bodies of infusoria, &c., 
are darkly discoloured by the permanganate of potassium ; and 
by boiling the sediment with solution of the chloride of gold, 
interesting results may be obtained under the microscope. 
Altogether there would appear to be great promise in the kind 
of research here indicated. 



SECTION 11. 

Dead, or Decaying Oeganic Matter. 

Any of the forms described in the succeeding section, as living 
plants and animals, may be found in the sediment of drinking 
water, either whole or fragmentary, in a dead and more or less 
decayed state. Their recognition will, in many cases, be difficult, 
in consequence of the accumulation of debris of different kinds 
about them, as well as their own altered condition ; but when 
the more unyielding structures remain intact, a little practice, 
with the help of figures, will enable the observer to determine 
them with sufficient accuracy for all practical purposes. 

A. — Dead Vegetable Matter. (Plates IL & III.) 

When the higher plants die down, those of a more humble 
kind seem to flourish with greater vigour, so that however 
shapeless the decaying masses may be, minute OscUlatorians, 
Bacteria, and their allies will usually be found in their vicinity. 
The breaking down of vegetable cells is of course attended with 
the discharge of the contained sap, endochrome, &c. ; and these 
will soon assume an amorphous, or irregular granular appearance, 
in which the original green colour is here and there very evident 
Its further change, however, is usually into an olivaceous, or 
yellowish-brown tint. In some instances, the albuminous 
inner coat of the vegetable cells, known as the primordial 
utricle, is seen much contracted within the cellulose coat, 
passing into an indigo-purple tint in a more advanced stage of 
decay. With a little care the collapsed and crumpled cell-waUs 
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may be recognized casually. But very characteristic of decaying 
vegetable matter, if it appertain to vascular plants, is the 
occurrence of spiral vessels, or even the spiral fibres drawn out 
of the cells ; annular ducts, dotted and pitted tissue and hairs, 
which, from their comparative indestructibility, are sometimes 
very beautifully dissected out, as it were, by maceration. 
These at once afford a clue to the nature of the amorphous 
matter in connection with which they are found. 

The little scales of "bog moss" {Sphagnum) with their 
porous or fenestrated cells, the discs and roots of " duckweed" 
(Zemna), sprays of " pond- weed" {Fotamogeton), or of the " stone 
worts" (Chara and Mtdla), and segments of the numerous 
filamentous Algss may be met with, more or less altered in 
colour, or otherwise. 

Amongst the vegetable products (Plate III.) not properly 
belonging to the fresh water, but rather indicating contamination 
from house refuse, may be mentioned the fibres of fabrics, such as 
linen (1), hemp (2), cotton (8), and the discoidal tissue of 
ordinary deal or pine (4), swept from the floor. It may be 
mentioned, in passing, that this well-marked structural particular 
is assumed to be characteristic of coniferous woods as a whole. 

B. Dead Animal Matter. (Plates IV. & V.) 

Decaying animal, as well as vegetable, matter may consist of 
materials proper to the fresh water, or foreign to it. To the 
first class belong, in particular, the dead bodies of Untcmiostraca 
(water-fleas, &c.), and the numerous forms of segmented or 
annvlose animals, including the water-bears and mites, the 
larvae of aquatic insects, and the Annelida (Nsuiads and leeches). 
The Naiads are often only to be recognized by their inde- 
structible setae and ventral booklets, which may ultimately 
become quite isolated in the field* Animal products not 
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proper to fresh water may embrace the bodies or exuviae of 
terrestrial insects, house-flies and others, often overgrown with 
Achlya* and numerous other matters, such as are represented 
in Plate V., to which the following references will apply : — 
1, Fibres of silk ; 2. Wool ; 3. Human hair ; 4, Hair of rabbit 
— a. the shaft, and h, the extremity — 5. Epitheliimi from the 
mouth or mucous surfaces ; 6. Ditto from the cutaneous sur- 
face ; 7. Striped muscular fibre ; 8. A feather ; 9. Portions of 
the same more highly magnified ; 10. Scales of Lepidoptera. 
The scales of moths and butterflies are usually flat, with fine 
longitudinal fluting and a serrated extremity. Hairs, J)roperly 
so-called, have commonly a soft central axis of cells, often 
absorbed so as to form a medullary cavity. Wool, on the 
other hand, is much smaller than hair, as a rule ; more compact 
in the centre, while the superficial imbrication of the com- 
ponent cells is more open and clearly marked. Nucleated 
epithelial scales are broad and flat, and much more easily 
recognized than the non-nucleated, and much smaller epithelium 
from the skin. The nucleus is oval, highly refringent, and it 
is usuaUy surrounded with minute scattered points spreading 
towards the margin of the scale. They resist maceration for 
a considerable time, and thus frequently percolate with other 
impurities, from latrines into wells culpably sunk in the imme- 
diate neighbourhood. It may not be out of place here to call 
the attention of the observer to the possible presence of the 
ova of Entozoa in the water under examination. All spherical 
and ovoid bodies with albuminous-looking and segmented con- 
tents should be looked upon with suspicion, imtil their real 
nature is determined ; accurate measurements of them should 
be taken, and drawings, if possible, for future recognition. 
(See Plate XXIII. Figs. 10-14.) 

* A colourless parasite, more like a fungus than a siphonaceons plant, which it is 
sapposed to be, on account of its flagellate zoospores. (Plate IX. Fig. 5.) 
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Living Forms. 

The simplest grades of plants an(^ animals, or the Protophyta 
and Protozoa, possess so many characters in common, that it is 
by no means easy for the uninitiated to determine the true 
nature or position of numerous minute organisms which 
constantly present themselves in the field of the microscope. 
The most reliable means of distinguishing them is founded 
upon physiological grounds, and more especially their mode of 
nutrition. For it is quite admitted that no structural par- 
ticulars can be named, in the abstract, as characterizing the 
one more than the other. Of course, where the life history of 
any form has been satisfactorily traced out, the determination 
must be certain ; as, for example, when a zoospore, furnished 
with motile organs or flagella, is found not only to have origi- 
nated from a bonft-fide plant, but ultimately to grow into one 
itself. Of such organisms, either losing the motile organs 
spoken of at an early stage of their existence, or retaining 
them as a permanent character, the FlageUata of authors 
mainly if not altogether consists, forming up to the present 
time, an order of InfiLsoria. To the casual observer, the 
equivocal movements executed by the forms of doubtful position 
are more striking than their intimate structure, while the 
other parts of their history are quite out of the question. In- 
deed, in many cases a claim to belong to the animal kingdom- 
has been raised alone upon the exhibition of animal-like move- 
ments. The liability to error is therefore all on one side, and 
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as far as we know^ not a single genuine protozoon has yet been 
classed by the botanist in his domain ; while our greatest diffi- 
culty at the present time is to eliminate the protophyta from 
the realm of zoology. It will be scarcely doubted that the 
numerous species of Difflugia Arcdla and Euglypha^ for example, 
are veritable flnimftlfl ; but the equally numerous naked Amcebx 
are so wonderfully imitated both in appearance and movement 
by truly vegetable Amceboids, that falling into error in relation 
to them might be very excusable. 

The following kinds of movement may be noticed and com- 
pared in the two kingdoms : — 

Protophyta, Protozoa. 

(Without special organs .... Bacillus, &c Gbbgabina. 

' By pseudopodia . Amceboids of Volyox . Amobba. 
With special 






organs 



By cilia .... Spores of Vauchesli . Pabaicecixth. 
^Byflagella . . . £uoLENA,fcc . . , . Nootiluca. 



The pliant Vibrio and the rigid Diatom exhibit the pheno- 
menon of spontaneous movement, connected probably with the 
play of the same, or similar nutritive processes, developing 
dialytic currents which are on this account quite invisible, 
while they operate as a moving cause or movable bodies. In 
this way the diatom moves without change of form, and shall 
we say that by the same law the extensile plasma of Amoeba 
and Amoeboid alike is drawn out into Psevdopodia, with the 
semblance of active and even voluntary motion ? 

Above the lowest grades of plants and animals, or such as 
are notified in the above table, no difficulty can arise in assign- 
ing to every form its true position ; and when the Magdlata, as 
a whole, are placed with the Protophyta, as in the following 
arrangement, nearly all the uncertainty and misunderstanding 
at present existing will be at once removed. 
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- A, Living Plants. 

COMPRISING THE MORE USUAL AQUATIC ALGiE OCCURRING IN 
THE EXAMINATION OP DRINKING WATER. 

Though our knowledge of the fresh-water Algse has become 
greatly extended of late years, we are still only in possession 
of fragmentary particulars in relation to many of the more 
humble forms ; and until the whole life history of each has 
been satisfactorily traced out, it would be quite impossible to 
group them so as to be altogether free from objection. The 
classification here adopted cannot, therefore, purport to be 
perfect, but it is hoped that it may serve as a guide to the 
leading characters of the vegetable products usually presented 
to the observer in the microscopical examination of drinking 
water. 

All observation and experience of late years would go to 
show that the Flagellata, as before intimated, should no longer 
be classed with the Protozoa, but, even pending the possible 
elimination of any special forms, be at once removed to the 
Protophyta, 

The fresh-water Algae are so diversified in form and 
character that it would be much easier to point out the parti- 
culars in which they differ than to group them in accordance 
with their natural afiinities. On surveying them as a whole, how- 
ever, some will be seen to preserve the cell form and character 
more or less distinctly, while others are rod-like, or filamentous, 
jointed, or tubular. It so happens, perhaps, as a something 
more than a mere coincidence, that all the families admit of a 
very similar distribution in these two sections, and may be 
thus arranged : 
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OEDER I. — ^Rod-like ok Filamentous Algm. 

Group I. — Filaments withovi articulation^ free or embedded iv, 
a gdatinovs frond ; Spores simple, minute. 

IXtiineHve Ckaractert, IhmUies. 

(a) Without distinct segmenta-N Microscopically miniite,pimc- 
tion of the eDdochrome; ( tiform, elongated, rod-like 
exhiUtiog very active f or filamentous, straight or 
movements. / spiral ..•.••.. Bacteriacb^ 



^*> Tth^TB^'ocK^ exhl-)8«5fgH «,Ut«y or in W 
ui MIC cuuvvux viu«>, <7^u» t ^g- Qjf moro or less curved 
Uting spontaneous move- J in a gelatinous stratum . . Oscillatoriaceje. 



Group II. — Filaments distinctly articulated ; Spores simple or 

flagellate. 



(a) Moniliform, cleavage some- 
times longitudinal. 



/■i\ fP^-^*^ / Tnmks&branches 
(h) Terete, [ ^j ^^^^^ ^^^ . 



all 
cleav- 
age 
trans- 
verse. 



DitUactive Characten, FamiUes, 

/Simple or forked and con- 
torted in a gelatinous stra- 
tum KOSTOCHACEJE. 

With rich and ornamental en- 
dochrome Ztgneicacbje. 

' Cells cleaving in the middle 

without persistent rings . Confervacra. 
Cleavage at the upper or dis- 
tal end of special cells, with 
persistent rings • . . . Edogokiacbje. 

^T''\®^.S!l!?l?)B"«chmg alternately. . . Chjetophoracbje. 
*^^" ^^® ^^^^ VBranches whorled, plain or 
?yp^S i '^<^«^°'™- . . . • . Batrachospermace^ 



size. 



Group III. — Filaments tubular, contintwus, only sparsely 

branched ; Spores ciliated. 

SiPHONACBiB. 

ORDEE II. CELKffilFORM ALGiE. 

Group I. — Component cells flagdlate {equivalent to the Flagellata 

of authors). 

DiitincHve Characters. IbmUies, 

(a) Int^ument not distinguishable from the body substance Monadaceje. 

(6) Integument not only distinct but striated and contractile Euolenacejb. 

(c) Integnmient more or less rigid and non-contractile . . Thecamonadaceje. 

((g) Cell sheathed in a bipartite carapace, with an inter- 
vening ciliated sulcus Peridiniaceje. 

(e) Outer envelope urceolate, cells separate or definitely 

abrogated •• Dinobrtonaceje. 

(/) Outer envelope wanting; cells united by their base . . ANTHOPHTSACBiE. 

(a) Outer envelope gelatinous ; cells separate or definitely 

united Volvocaceje. 
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Group II. — Component cells Twn-Jlagellate, hut Jissiparoiis and 

conjiigaiiTig, 

Distinctive Characters. FamiUes. 

(a) Cells plaiD, with a gelatinous inyestment ; plane of fission 

indefinite Falmellaceje. 

(6) Cells or fmstules ornamented with rich green endo- 

chrome ; fission definite, margins plain .... Desmidiaceje. 

(c) Frustules silicious, with amber endochrome, fission 

definite, with overlapping mai^ns Diatomaceje. 

Group III. — Component cells Tton-Jlagellate, simple or gemmi- 
parous, with green or colourless contents. 

Cells usually fixed capsular, tubular, straight or curved, and 

discharging zoospores by rupture or dehiscence . Apiocystaceje. 



Definition of the foregoing Families^ and the Characters 
of their more important Genera. 

OEDEE I. EOD-LIKE OR FiLiVMENTOUS AlG^E. 

Family I. — Bacteriacew. (Plates VI. & VII.) 

Under the head of Bacteria, Cohn has included all the very 
minute spherical, elongated, dumb-bell shaped, chopped-hair and 
rod-like, straight and spiral filamentous plants endowed with 
more or less active spontaneous motion, and now found to be 
associated with putrefactive and other conditions of hygienic 
importance. The annexed table, applicable to Plate IV., is in 
accordance with Dr. Cohn^s classification, which he admits 
must be only provisional, until something more definite is 
known of the nature and affinities of these interesting or- 
ganisms. Though the species are not separately described, it 
was considered advisable to retain them in the table to facili- 
tate further reference, should such be found necessary. 

The three first genera — ^viz.. Micrococcus, Bacterium, and 
Bacillus, are sufliciently defined ; but a few remarks on the 
distinguishing features of the three remaining genera — viz.. 
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Viirio, Spirillum, and Spirochceta, might be added in furtlier 
elucidation of the table. In the passive state, Vibrio is nearly 
straight, slightly flexuons, or obscurely spiral, while Spirillum 
and SpirocJiceta are perfectly spiral ; but when in motion Vibrio 
exhibits only a progressive lateral flexure or undulation, while 
Spirillum, though rigid, in itself progresses by rotation on its 
long axis, just as a corkscrew enters a cork, and lastly, SpirochMa 
combines lateral flexure with rotation. 

Clathrocystis ceruginosa is a plant of doubtful position, con- 
sisting primarily of green cells embedded in a solid gelatinous 
matrix or frond, but after a while, by rapid development of the 
cells, the interior becomes hollow ; finally, after the separation 
of certain bud-like projections, a fenestrated body remains. 
Cohn has lately placed it with Bacteria, near Clathrocystis rosea- 
persicina, a plant which forms purplish-red films on decaying 
algae along the American coast, but which in Europe is also 
found in fresh water. In Germany, where it is known as the 
" Wasserbliithe," it has been destructive to fish, but there is no 
record of its having any injurious effect upon the human system 
(Farlow). 

Bacteria (Cohn.) (See Plate VI.) 

Genus and Species. 

A. Sfk£R0bactebia .... Micrococcus. 

Zymogenous. (c) crepuscidmn (Ehr.) 

(Ferment producing.) candidus (Conn) 

„ (d) ure8B(Colm) 

The ferment of am- 
moniacal putres- 
cence. 



(Minute jostling 
spherules). 



Chromogenous. (a) prodieiosus (Ehr.) 

(Colour producing.) The blood stain in 

bread, 
luteus (Schrceter) 
aurantiacus (Soh.) 



chlorinus TSch,) 
violaceus (Sen. ) 



cyanus (Sol 



Pathogenous. (6) vaccina (Oohn) 
(Disease producing. ) diphthencus (Dartnel) 

„ septicus (Elebs) 

„ bombycis (B^bamp) 
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B. MiCHOBAOTEBIA 



Gbntjs and Species. 
, . , Bacterium, 

(fj ffi h, k) termo (Ehr.) 



Chromogenous. 



5» 



Producing putrefac- 
tive fermentation. 
(i,l) lineola (Ehr.) 
In brooks, &c. 
xanthium 
syncyanum 
aaruginosum 



0. Desmobacteria . , 

(Straight, flexible 
or rapidly un- 
dulating fila- 
ments.) 



D. SPmOBACTEHIA . . 
(Spiral filaments, 
' rigid or flexible.) 



Movement lateral, undulatory 



»j 



rotatory, spiral , 



BacUUu, 
(n) subtilis (Ehr.) 

Producing butyric f er» 
mentation. 
(m) ulna (Cohn) 

Similar to the former, 
anthracis (Cohn| 
In the blood, in ma- 
lignant pustule. 

Vibrio. 

(o) rugula (Ehr. ) 
(p) serpens (Ehr.) 

Spirillum, 
(a) tenue (Ehr.) 



11 



undula (Cohn) 
(«) volutans (Ehr.) 

both lateral and rotatory Spirockoesta. 

{t) pUcatiUs (Ehr.) 



While there is little doubt of the intimate relationship 
existing between the larger forms of the preceding table and 
the Oscillatorians, Bacterium termo and its immediate allies are 
involved in much obscurity as to their real nature, and bo* 
tanical affinities, seeing that their supposed position in the 
animal kingdom is now no longer tenable. The slightly 
dumb-bell shape of the true putrefactive {Bacterium) manifests 
a very significant correspondence with the form represented in 
Plate XXIV., developed in the sediment of well water, and 
with many others, such as that shown in Plate VII., occurring 
amongst decomposing Algse. 

All analogy would go to indicate that the Zooglcea form of 
Bacterium termo may be regarded as the primary or normal 
state of this organism, the surrounding gelatinous matter 

« 

being simply the representative of that which forms the in- 
definite frond of Microhaloa or Palmdla for example. 

c2 
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Further, when the mattix breaks down, and the separate 
little Bacteria detach themselves from it, they often commence 
those active movements which are in some intimate way con- 
nected with their nutrition. Even many Diatomacece wliich 
are normally fixed to, or included in, a gelatinous frond, are 
motionless imtil they have become free from it, when the 
movements they exhibit are known to bear a certain relation 
to the shape of the frustule, being rectilinear, when the latter 
is narrow, as in Jiavictda, but more irregular when it is of a 
different form. The subsequent history of Bacteria has been 
variously represented by authors. The carbon of the higher 
aquatic plant is derived from the carbonic acid present in the 
water, or liberated by the decomposition of carbonates, while 
that of the molecular and more filamentous Algae (Micrococcus^ 
Bacterium, &c.), is usually derived from the vegetable acids that 
may be in combination with a base, as for example, the T of 
Tartrate of Ammonia. 

Dr. Cohn's researches go to show, that not only will Bcu^teiia- 
flourish in solutions of the salt just mentioned, or in the 
absence of organic matter, but that even in this case the 
genuine putrefactive odour is evolved. Indeed, it may be said 
that the putrefaction of animal and vegetable matter cannot 
take place without Bacteria, while simple decay is more es- 
pecially associated with fungous life. 

Family II. — Oscillatoriacece, (Plate VIII.) 

These very simple plants consist of cylindrical or tapering 
filaments, with or without a gelatinous investment, and having 
faint or rich bluish-green, or purple-coloured contents, or en- 
dochrome, in which, as the filaments elongate, a transverse 
segmentation takes place, giving rise to the deceptive appear- 
ance of true articulation or cells in linear series. The filaments 
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may be quite free, or disposed in bundles or strata. In the 
free state, their peculiar animal-like movements render them 
objects of interest to the microscopist. Branching, in the true 
sense of the term, is quite foreign to these plants, which, like 
the Bacteria^ multiply by transverse fission ; but their sexual 
reproduction has been only imperfectly made out. They are 
divided into several sub-families, which are easily distinguished 
in the manner shown in the following table, with illustrative 



genera :- 



eg 



5^ 



Classification of the Oscillatoriacece, 

Distinguishing Characters. Svb-families. Genus, 

{^'^^':ZZZ\°\'^''^\o>cimorUa. .... (1.) OSCZLLATOBIA. 



.9 



tive movement . . . . f 
/ Like Oscillatoria, \ 

but in tufts or S-Lynghyem (3.) Lyngbya. 

strata. . . .j 
Motion- J /Invested 



g ( V less . I Having a proper ^ I singly . (4.) Scytonema. 

-d I I gelatinous in- v Scytonemece^ 

I vestment . . j I Invested in 

^ V bundles . (2.) Microcoleus. 



a 
o 
u 



i Tapering, with a large basal cell SivulariecB (5.) Rivularia. 



It is highly probable that many of the supposed members 
of the Osdllatoriacem are truly referable to the succeeding 
family {NostocJuicece), 

On carefully inspecting a fair specimen of water rich in 
Algse of different kinds, it will usually be easy to trace examples 
of OscUlatorians ranging from the proportions of ordinary 
Confervas to the diameter of Bacteria. The same phenomena 
of spontaneous movement and endochrome cleavage may be 
observed when the filaments are free in the field, whether 
normally so or liberated from their gelatinous investment. 
Moreover, any differences distinguishable in the smaller, as 
compared with the larger forms, can only be said to be of a 
relative kind, and apparently in no way contra-indicate a 
prevailing unity of type. Frequently also the smaller moving 
points or molecules observable in . the field, instead of being 
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referable to the genus Micrococcus, are but segments of the 
more minute filamentary species or varieties, as the case may 
be; for, even if their cylindrical form is not demonstrable 
to the eye, their peculiar refractive properties will enable ns 
to link them with the less equivocal fragments always to be 
found in the same vicinity. 

In the punctiform, fragmentary, on filamentous plants of 
smaller size than the admitted Oscillatorians, it would be 
impossible to distinguish a primordial utricle and a cellulose 
coat, and of course, also difficult to determine the precise 
nature of the segmentation should such really take place. In 
the OscUlatorice, however, the endochrome alone is supposed to 
suffer cleavage, while the primordial utricle and the cellulose 
tube take no part in the process, being only capable of simple 
growth and extension. In the Canfervaceoe and the other 
filamentous Algae, on the contrary, both the primordial utricle 
and the endochrome are engaged in the segmentation of the 
filament within the cellulose coat, to which, nevertheless, the 
transverse septa and new internal layers are added. 

In a very interesting paper published in the Qimrterly 
Journal of Microscopical Science, vol i. 1861, Dr. B. Hicks, 
F.RS., describes a lateral expansion by cleavage in Lyngbya 
muralis, thus showing it to be dimorphous, and allusion is 
made to the extremely small size of its gonidia. The plant 
in question, though confounded by some with the genuine 
Confervas, is now generally admitted to be an ally of the 
Oscillatorians, and as such at least one of its modes of develop- 
ment or transitional phases presents a suggestive bearing upon 
all the members of this family, and thereby, it may be fairly 
presumed, upon Bacteria in general. 

We thus perceive how slender are the groimds upon which 
we can assume almost any palmellaceous plant, for example, to 
be a distinct entity^ and in this remark may be included some 
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forms reputedly belonging to the Ulvacecs, Let us suppose 

• 

for a moment the minute Spirilla and even Bacterium termo 
itself to be in the category of the filamentous Algae, then how 
small must be their reproductive gonidia. From actual obser- 
vation, the writer must say that the moving particles in 
which the Spirillum common in bilge -water originates, how- 
ever small they may have been in the first instance, are not 
only very minute, but quite shapeless. In the light of this 
fact, we may again submit the question^ if the corresponding 
particles are visibly so small in relation to the diameter of 
Zyngbya muralis, how small must be their original state in the 
case of Bacterium termo. They might readily escape the 
keenest scrutiny of the advocates of equivocal generation. 

The OscUlatoridcece are ubiquitous as a family, though many 
of them are very definitely distributed ; thus the Bivularice 
appear to be confined to northern regions; they are often 
found on the stumps of aquatic plants, on rocks in rapid 
streams, and sometimes where they are exposed to the force of 
cataracts. They frequently also indicate calcareous water, and 
crystals of carbonate of lime may be deposited in their sub- 
stance. A pretty little species presents the appearance of 
minute green stars upon the surface of lakes. In India 
OscUUutorians ascend to 17,000-18,000 feet above the level of 
the sea. 

Family III. — Nostochacece. (Plate VIII.) 

Plants consisting of microscopic moniliform filaments of 
cells in series, usually coiled, curved, or entangled in a gela- 
tinous matrix constituting the frond, which may be rounded, 
foliaceous, linear, or formless. They are found in damp places, 
or in water, floating on the top, or at the bottom attached to 
stones in rivulets and streams, or in brackish ditches. The 
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characters of the frond afford the readiest means of distinguisli- 
ing the three more important genera, thus — 

Frond elongated, cnrved, linear or spiral ; filaments single . Monormia. 
,, expanded, globular or irregular ; „ numerous Nostoc. 
„ formless, often a floating film ; „ „ Tkichormts. 

Besides simple multiplication by fission (which is some- 
times longitudinal as well as transverse, reminding one of 
Lynghya in this respect), the Nostochacece afford indications of 
the existence of a true reproductive system, in the presence of 
certain vesicular cells (supposed to be spermatic ?) amongst the 
ordinary ones ; which latter are, moreover, here and there 
further developed into sporangial cells, producing true spores 
from which new filaments arise. This process appears to 
have been distinctly observed by Thuret in Nostoc verrucosum. 

In reference, more particularly, to the Oscillatoi^iacem and 
Nostocliacccc, Dr. Farlow, Assistant Professor of Botany in the 
Harvard University, has published some very interesting 
remarks in the Bulletin of the Bussey Institution, Jan. 1877. 
Having failed to obtain any precise information as to the 
cause of a cucumber taste often noticed in the Boston water 
supply at the fall of the year, he speaks of odours as affording 
more definite indications. Of these, three kinds are especially 
mentioned — viz., 1. " An indescribably suffocating odour, as in 
the case of several Lynghyce and Oscillatorice. 2. " A sulphurous 
odour" given off by species of Beggiatoa, 3. " A still more 
disagreeable odour," resembling that of a "pig-pen or very 
strong horse- dung," arising from species of Nostoc in a decaying 
state. "The chemical nature of the stifling odour is not 
known," nor is it peculiar to nostocs or even to fresh-water 
plants. " It is marked in several marine plants, as PolysipJwnia 
fastigiata, which forms blackish tufts on the larger rock weed." 

" The Algse which exhale sulphurous odours belong to the 
genus Beggiatoa, which resembles Oscillatorice, in consisting of 
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filaments endowed with motion, but which differ in colour, 
being whitish, the cells being full of opaque granules. They 
look to the naked eye like white films covering decaying Algse 
and other plants. They are found on the sea-shore, as well as 
in fresh water, but are particularly common in hot springs. 
Cohn has shown that the peculiar exhalations of hot sulphur 
springs are owing to the growth of species of Beggicdoa, which 
depend for their existence upon, at least, two conditions ; the 
presence of a large amount of sulphur in the water, and the 
absence of iron. Cohn confirms the observation of Cramer, 
that the dark granules in the species of Beggioioa consist of 
sulphur. When Beggiatoa filaments are heated, the granules 
fuse into large yellowish drops, and a sulphurous odour is 
developed. If the filaments are treated with sulphide of 
carbon, the granules are dissolved, and then the cell partitions 
become, for the first time, visible." Dr. Farlow goes on to 
describe a new species of Plectonema (of the Order Nostochinem), 
The Plectonema Wollei (Farloto) " is a summer plant, and does 
not attain considerable dimensions before July. It starts on 
the stems, leaves and old sticks on the bottom, and forms coils 
several feet in length. On reaching the surface it expands 
over considerable areas. In the latter part of September it 
breaks away from its attachments, drifts ashore, and disappears, 
to return next summer." 

Masses of slimy matter with decaying cell-chains, of some 
species of NostochaciotLs plant, supposed to belong to the genus 
Anabcena, were found on the margin of the water, or entangled 
in the meshes of the above-mentioned Plectonema ; and it was 
noteworthy that while the decaying Anohoena gave out the 
odour of rotting horse-dung, the living Plectonema, free from 
the slime, emitted the suffocating smell of many of the Oscilla- 
torians, but not the pig-pen odour. This latter odour, however, 
was developed in decaying Plectonema, proved to be free from 
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Anabcena by microscopical observation. Details of this descrip- 
tion ai'e just what we want, to afford us reliable data for hygienic 
deduction and consequent good counsel. 

Family IV. — Zygnemacem. ' (Plate IX.) 

Plants consisting of cylindrical articulated filaments with 
green contents, usually disposed in elegant patterns. Eepro- 
duction is effected by the phenomenon of conjugation, the 
whole contents of each pair of united cells being converted 
into a spore. The particulars of the manner in which this 
process takes place will be seen in the definitions of the 
following genera : — 

Classification of the Zygnemacece. 



Distinguishing Characters, Genera. 

Endochrome spiral . (1.) Spirogtka. 



( 



By transyerse 
tubes between 
the neighbour--^ 
ing cells of 
different fila- 
ments 



'' Spores formed in 
one of the parent ' 
cells. 



Spores formed in 
the connecting ' 
tubes. 



Endochrome in two^j 

round or stellate \(2.) Zygnema. 

masses . . • .j 
Endochrome in two) 

round or stellate v(3.) Zygogonixjm. 

masses .... J 



'So^^^s: }(4o M--^— 



a 
•■§ 

bo^ /Spores square or^j 

^ ^ ' cruciate, _ endo- m5.) Staurocabpus. 



o 



chrome diffused 



Bv an arcuate I ^P°^®® formed in 
tube between ^^^.f the parent i g ^^^.^ ^^^^. , p^^Tcrrrox™* 

\ «*"'* fil«^"'t- [ *tuL. "^ '^ l^f^*?"!* . f :} (7.) P1XUB0CABPV8. 

The ZygnemacecB are found in rivers and running waters. In India, amongst the 
Himalayas, they reach a height of 15,000 feet. 



Family V. — Confervacece. (Plate X.) 

Plants composed of cylindrical cells forming articulated 
filaments, simple or branched, with a very delicate gelatinous 
coat. The cell contents are usually green, rarely brown or 
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purple, often assuming peculiar patterns, and ultimately con- 
verted into zoospores, with two or four flagella, from which 
the filamentous fronds are reproduced. 

From a fresh-water point of view, only three genera appear 
to be of importance — ^viz., Cladoplwra, Rhizodonium, and 
Conferva ; and even these may all be yet included in the 
succeeding family. 

All the species with branching filaments may be referred 
to the genus CladopJwra ; for though many species of Rhizo- 
clonium have root-like branches, it so happens that those found 
in fresh water have simple filaments, wliich are best distin- 
guished by their decumbent habit from the simple filaments of 
Conferva. 

Cladophora glomerata occurs in dark green wavy skeins in 
pure running water, and C. crispata (b) in yellowish or dull 
green strata, commonly in fresh though frequently also in 
brackish water. 

Renzoclonium rivvlare is found in fine, bright, green bundles, 
2-3 feet long, in streams and rivers, while R. impleocum occurs 
on moimtain rocks. 

Conferva homhydna, in which the cells are four or five 
times as long as they are broad, is met with as a yellowish 
green cloudy stratum in stagnant water, while C, floccosa (a} 
with cells once or twice longer than broad, with circumcissile 
dehiscence, is to be found everywhere in pools and still waters* 

The Confervaeece and Zygnemacece flourish in similar situa- 
tions, as a rule, but the habitot of the Confervacem is more 
varied 

Family VI. — OEdogoniacem. (Plate X.) 

Articulated filamentous plants, simple or branched, exhibit- 
ing much variety in their means of reproduction. Thus the 
whole contents of a cell produce zoospores with a rich growth 
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of cilia, and sporangial cells develop large resting spores ; while 
antheridial structures are present either on the ordinary fila- 
ments, or on dwarf parasitic plants. The filaments grow by a 
rather peculiar process, commencing with circumcissile division 
of the cellulose coat of the interstitial cells, which thus permits 
of the growth or extensions of the primordial utricle, or under- 
coat, and the formation of a new septum. A cementing band 
of celhilose repairs the gap between the divided borders of the 
parent cell, leaving an annular impression to record the fact, 
and tlie repetition of the process produces a repetition of the 
rings, w^hich always characterize even fragments of these 
plants. 

The tw^o genera are easily distinguished, .the filaments of 
CEdogonliim {c) being simple, and those of Btdbochcete (d) 
branched, and bearing bristle-celts with a bulbous base. 

The species of (Edogonium abound in fresh water under 
almost all conditions, in lakes, ponds, pools, ditches, streams, 
and in tanks and cisterns. Bulhochccte sctigera (d), apparently 
the only reliable species of the genus, grows luxuriantly upon 
other fresh- water plants. 

Family VII. — Chcctoplm^acece, (Plate X.) 

These are very beautiful, branched and articulated plants 
enveloped in gelatinous matter, and made up' of cells in single 
series. Some are free, with a straight central axis ; while 
others are fixed with depressed radiating branches, or forming 
a discoidal frond. The tapering extremities of the branches, 
in some instances, are quite bristle-like, affording one of the 
distinctive characters of the family. Bristles of an inarticulate 
kind, however, arise from the articulations in certain genera. 
Finally, spores and four-ciliated zoospores are formed from the 
contents of the cells. 
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DraparTialdia presents a central axis of large colourless cells, 
with tufts of smaller branches at the articulations. In Chceto- 
phora (c) the filaments are branched and setigerous, indefinitely 
embedded in gelatinous matter. In Coleochcete the frond is dis- 
coidal and adherent, composed of radiating dichotomously 
branched filaments, and the bristles springing from the back of 
the joints are sheathed at the base. 

Family VIII. — Batraclwspermacecc, 

These plants are evidently very closely allied to the Clucto- 
pheracecey and the name is derived from the resemblance which 
their beaded filaments bear to frog's spawn. The central 
axis consists of a single series of cells, with an investment 
of expressed filaments descending from joints or nodes, occur- 
ring at stated intervals, and also giving rise to dense whorls of 
exceedingly delicate moniliform branches. Some of these latter 
produce spores at their extremities, whilst others form trans- 
parent capillary points. The spores are agglomerated at the 
nodes. 

In Batrachospei^nuniy the ramuli are moniliform, while in 
Tlwrea they are cylindrical. These plants are exclusively 
aquatic, but chiefly found in pure and gently running water, 
like the Chcetophoracecc. 

The Leinaniacece are usually noticed near the Batraclwsperms 
in systematic works, though differing much both intrinsically 
and in external appearance. They are olive-colom*ed, tubular 
and branched filamentous plants, distinguished from the 
Siplwnacece, presently to be described, in the compound cellular 
structure of the tube wall, instead of being simple, and the 
sprouting of tufted whorls of spores in moniliform series from 
its inner surface. The genus Lcmania is represented by two 
British species, L, torulosa and Z. fliiviatUis, and from their 
natural habit their presence would indicate running water. 
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FA3IILY rX. — SipJumacete. (Plate IX.) 

The tubular, simple, or branched frond of the SiphonacecB 
are composed of a continnous extension of cellulose lined with 
green endochrome granules, and the reproductive elements are 
formed within special outgrowths of the tubular membrane. 

Excluding such members of the family as are purely marine, 
only two fresh- water genera are worthy of notice here — viz., 
Vaudteria and AcJdya (Saprolegnid, Ktitzing). 

VaiwJuria (1 to 4). Most of the species of this genus are 
inhabitants of fresh water, though they are also to be found in 
moist, or even in merely damp, localities^ as in the clay of 
flower-pots intermixed with moss. They are frequently to be 
seen on the borders of roadside streamlets, with their branched 
tubular filaments almost felted together in fine, silky green 
tufts. The little granules of chlorophyle in the interior of the 
filaments are for the most part applied to the walls, embedded 
in a colourless protoplasm. Zoospores are formed in the club- 
shaped ends of the filaments. Unger observed that these 
bodies usually made their escape about eight o'clock A.M., at 
which time the process may be observed in healthy plants, 
cultivated in fresh water. A true sexual mode of repro- 
duction also exists in Vaiccheria, and the spores are richly 
ciliated. Of the numerous species of this genus that have 
been described, it would appear that only two or three are 
reliable. 

Achlyaprolifera is a small colourless plant, consisting of clavate 
erect tubular filaments springing from a mycelium-like minutely 
ramified base, closely applied to the bodies of dead flies in 
water, fish and frogs, upon which they grow parasitically. It 
was originally supposed to be the conmion fly fungus, or an 
aquatic form of JBoirytis Bassiana, but more recent jesearches, 
rewarded by the discovery of ciliated zoospores, and a perfect 
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sexual system like that of Vaucheriay have given the plant 
what would appear to be an uncertain position. Apropos of the 
want of colour in this parasitic form, it will be noticed that 
Chytridium and Pythium, which are parasitic members of the 
Apiocystacece, are also without colour. 

The Siphondcece (Vaucheria, for example) are often found in 
large tufts on mud, whether impregnated with salt or fresh 
water. Codium amphibiorum in particular flourishes on turf 
banks at liigh water, while other members of the family are 
altogether marine. 

Though th^ Characece are not generally admitted to belong 
to the Algse properly so called, as they are likely to be met 
with in samples of water, it may be well to give a short 
account of the family here. In these interesting plants,, while 
the vegetative apparatus is of a very simple type, the genera- 
tive system is more highly developed than in any of the pre- 
ceding forms. The plants consist of a number of large tube- 
like cells, forming a central axis, and whorls of similar, but 
smaller, cells at the nodal points. So far, this description will 
answer the genus Nitella, which may attain a length of several 
inches ; but in Chara an additional envelope is furnished to 
the central stem by closely applied tubular cells passing from 
the nodes in both directions, and meeting at the middle of the 
intemodes. 

The antheridia and germ cells are here respectively named 

« 

globules and nucules. Eight triangular valves radially fluted, 
and numerous confervoid filaments with antherozoids in the 
cells, make up the globule ; while fine spirally-twisted tubes 
form the investment of the nucule. So short a notice of those 
organs is only given to facilitate their recognition when 
detached. 

The Ulvacece are plants composed of a single or double 
layer of polyhedral cells, multiplying by fission, disposed in 



32 



CELL^FORM ALG^, MONADACEiE. 



tabular or tubular frondose extensions, cliiefly marine, but in 
some few instances occurring in brackish or fresh water. 

The long tubular fronds of Enteromoiyha intestinalis are 
sometimes found in fresh-water ditches, but more usually in 
brackislr or salt water. 
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GEOUP I. — Flagellate Forms, or Flagellata. 
Family I. — Monadacece. (Plate XI.) 



CQ 



o 



Distinguishing Cliaracters. 

f General form, and beak rounded . 

Beak turned to one side .... 

Beak abruptly truncated .... 

V Beak produced flagellum at its base 

Mobile at the extremity 

With cilia also (Parasitic) 

/ Similar, at the curved angles 

One on each side in front 

One posterior 

One trailing 

^ With six filaments, four in front and two behind . . 
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^i 
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Genera. 
(1.) MONAS. 

(2.) Pleukomonas. 

(3.) CrATHOMpNAS. 

(4.) Chilomoxas. 

(5.) Cyclidium. 

(6.) Trichomonas, 

(7.) Trepomonas. 

(8.) Amphimonas. 

(9.) Cercomoxas. 
(10.) Heteramita 
(11.) Hexamita. 



Hahitat, &c, — The Monads, so called, are especially found 
in decaying organic infusions animal and vegetable, in or 
beneath the pellicle or scum, usually forming on the surface 
under such conditions. TrepomonaSy Amjphimonas and Hexa^ 
mita are to be seen in marsh-water undergoing change. 
Cercomonas intestinalis has been detected in the dejections of 
typhoid and cholera, and Trichomonas vaginalis in vaginal 
mucus. T, limacis is found in the intestine of Limax agrestisy a 
common slug. 
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Family II. — Euglenacece. (Plate XI.) 

Distinguishing Characters. Genera. 

/ Attached (1.) Colacium. 



•a 



OQ 

55 ^ f 
«^ j-i \ 

1§ 



^No visible flagellum, two eye spots . . . . , (2.) Di8TIGM4. 

/ rwith a tail . . . (3.) Euglena, 

With an eye • .< 

One flagel- 



(4.) Amblyophis. 



<z> 
0. 



i 

rv \ 



lum 



.1 



' * j No eye spot, fla- f "^^ ** *^® ^»® • t^') Tebanema. 
\ geUum . . .(mobile to the base (6.) Astasia. 



fla-r 



Two f[^_ ( -^T^ QJQ B^ot, green or red .... (7.) CHLOROOONniM. 
gella 



No eye spot, oolonrless (8.) Zyooselmis. 

VSevend flagella . ^ - (9.) Polyselmis. 

Habitat, &c. — The members of this family are often seen in 
immense numbers, at the surface of pools and ponds, imparting 
a rich green colour to the water. Like many if not all the 
Monadacecey they are only developmental phases of forms 
distinguished by other names. Colacium is a parasitic genus 
and of an exceptionally bright green colour. It is not quite 
clear whether the little currents produced by it are due to the 
action of vibratile cilia or a flagellum. Colacium vesiculosum 
and C. stentorium are found on JEntomostraca and Rotifera, 
Of the true nature of Distigma but little is known; green, 
yellow and colourless species have been described, all aquatic. 
Their movements are more leech-like than those of Hu^lena, 
but there are just as few grounds for referring them to the 
animal kingdom. Euglena viridis moves from place to place 
by the contractile power of its integument, as well as by the 
flageUum, which is sometimes absent. 

Amblyophis is rather like Euglena, but its posterior extremity 
is rounded, while that of Euglena is acuminate. Feranema 
much resembles Astasia, but the flagellum is stout and only 
mobile at the tip in the former, while it is mobile throughout 
in the latter. Chlorogonium enchlorum is either solitary or 
united in radiating groups like little fishes united by their 

1) 
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tails, a resemblance which is much heightened by the position 
of the eye spot 

It is common, like Glenodinium, of which it is a further 
stage of development in standing pools and shallow waters; 
and when we are told that it is itself but one phase of Proto- 
coccus, whose zoospores constitute the so-called genus CMamido- 
monas (the green matter of Priestly), and that other genera 
rightly or otherwise are referable to the same source, whatever 
that may be, we see how artificial and uncertain all attempts 
at a natural classification of these forms must be in the 
present state of our knowledge. For hygienic purposes, 
however, the recognition of each in the abstract will suffice 
with the knowledge of its habitat to enable us to form a 
judgment of the medium in which it lives, or more practically 
the properties of the water in which it is detected. Zygosdim 
is at once distinguished from Polyselmis by the absence of colour 
and having only two flageUa in continual movement. Poly- 
selmis is supposed to be merefy the zoospore of an Algae, 

Family III. — Thecamonadacem. (Plfete XL) 

Distinguishing Characters. Genera. 

(Form, globu- T Hard encasing . (1.) Tbachelomonas. 
lar, integu-< 

ment. (Membranous . (2.) Crtptomonas. 

Form,depre8-rWithatail . . (3.) Phacus. 
sed folia- •< 

ceous. (.Withont a tail. (4.) Crumenula. 

V With two flagella, one filing , (5.) Anisonbma. 

Habitat y &c. — The integument of Tracheloinonas is hard and 
even brittle; indeed the genus should probably be rather 
classed with Chcetoglena and Chcetotyphla than with Phacus, &c. 
By transmitted light in T. volvocina a red ring is seen to sur- 
round the cell contents. Phacm and Crumenula differ from 
Euglena and Amblyojohis in having a rigid integument, and it 
may be mentioned to aid the memory that Phacvs and JEuglena 



Integument 

distinct, hard-* 

or fibrous. 
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represent one another by having a tail-like process, while the 
posterior end is rounded off in both Crumenula and Am- 
hlyophis. 

In Ci*yptomonas the integument is flexible, but the species are 
ill defined. Anisonema is. colourless like the monad Seteromita, 
from which it would only appear to differ in the consistency of 
the external covering. Through a small aperture in this coat 
the flagella of A. sulcata are transmitted. The trailing fila- 
ment would seem to act as a steer-oar, but it also serves to 
retract the body under an impulse which it is difficult to 
comprehend. 

The remaining genera, Disdmis, Plmotia and Oxyrrhis, are 
marine. 

Fa^hily IV. — Peridiniacece.* (Plate XII.) 

Distinguishing Characters. Genera, 

(Undivided ge.J^i*^ «^ ®ye spot . (1.) Chuetoglena. 

t~- Ino eye spot. . . (2.) CH;ETOT.P>aA. 

With a ciliated (^'«' ^^ «?« «P°* • <3) Gi^>-oi>na^ 
furrow. y^^ gyg gp^^ ^ ^^ J Pemdinium. 

Hahitaty &c, — Chcetoglena and dwdotyplila are supposed to be 
the spores of Alrjoc, and as the absorption band of chlorophyll 
in the case of Periclimitm fuscum has been satisfactorily 
demonstrated by Mr, Angel, of Southampton, there may be still 
less scruple in referring the genus to the domain of the botanist. 

* For the practical purpose of this work the above classification has been retained, 
though the following is a more modem arrangement, after M. de Promentel: 

( With horn-like > n^,^,,^ 
fg /- Two halves of the processes . .J^eeatium. 
carapace nearly -I 
equal. Without horn-like ) p^bdinium. 

V processes . .4 



u 
a> 



♦3 o -\ 



With a stout cara- 
pace divided in- . ^ 
to two parts/ ^ ob 
with interposed \ .-*; 
cilia. ^ 



Two halves of the 
carapace very- 
unequal. 



processes . .j 

porders project- > jjinophysis. 
ing ... .J 

^Tectiu7°'r:}A— °™''- 



y^Ciliated at the anterior border PROBOCENTRUMt 

Marine forms are of coarse also included hero. 

d2 
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P. cinctum is an aquatic form, but said never to be present in 
decomposing water, from which circumstance one would say- 
that its occurrence would not augur badly. 

Family V. — Dinobryacecc, (Plate XII.) 

Distinguishing Characters. Genera. 

1 Cells BoUtary. Sessile (1.) Epipy3LI8. 
/In close series simple, or 

I sparsely branched ... (2.) Dinobryon. 

^^mun?tieT"l ^^ distinct foot-stalks . . (3.) Stylobrion. 

I Grouped together at the 

V summit of a single stem . (4,) Pycnobryox. 

Sabitat, &c. — Epipyxis always wants the eye spot and often 
the flagellum, while both eye spot and flagellum are persistent 
in Dinobryon. To these two genera M. de Fromentel has 
added two others — viz., Stylohryon and PycndbryoUy but nothing 
is mentioned as to their habitat. The better-known genera 
are aquatic, and generally to be found with other algae in a 
living state. 

Family VI. — Anthophysacece. (Plate XII.) 

iln spherical /"Fixed at the extremities of a 
clusters, ) branched axis .... (I.) Anthophysa. 
united j 
inferiorly. V Swimming freely , , . . (2.) Utella. 
United by their sides (3.) Tetbabjena. 

Sabitat, &). — M. de Fromentel inchides this and the former 
family in his Volvocina^ which it is perfectly allowable to sub- 
divide even for the convenience of description. The branched 
tubular axis of Anthophysa is often found with other vegetable 
debris in pond, bog, and marsh water, and the detached flagel- 
late bodies resemble the genus TJvdla very closely both in 
appearance and movement. Vvdla uva especially is a 
suspicious species. 
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Family VII. — Volvocacece. (Plate XII.) 

/ In square tatelets . (1. ) Gonium. 



In spherical exten- 
sions (2. ) VOLVOX. 

At the centre of this 
gelatinous mass . (3.) Pandorina. 



(United by 
stolons. " 
Disseminated in the mass * . * (4.) Allodobina^ 

- 
Envelope double ♦ * (5. ) Diplodorina. 

Transitional form Protococcus (6). 

Hahitaty &c, — The Volvocacece occur in ponds and sheets of 
clear water on commons and in bog-pools* Uroglena syncrypta, 
Sphcerosiray and Synura are very doubtful genera^ In Pando- 
riiia the flagellate bodies are united by their base and centrally 
disposed in the mass ; while in Volvox they are placed peri- 
pherally. In AUodoriTia these bodies are independently 
distributed in the connecting substance, without any special 
organic union. Gonium jpectorcde, which is not uncommon in 
fresh- water pools, is also found in salt water, in both cases near 
the surface. G. glaucum is more particularly a salt-water 
species. 

The life history of the genus Protococcus, so far as it has 
been traced out by Cohn and others, though presenting a 
variety of conditions and stages, shows a close relationship to 
the cells of the Volvocacece, In one of its developmental 
phases a motile cell encysted after a fashion, breaks up into 
four by cleavage, but frequently these remain united by their 
beaked extremity, the segmentation remaining incomplete. 
This is, however, quite the reverse of what normally takes 
place in the case of Volvox, The Volvox sphere results from 
the segmentation of a single mass of endochrome, the ultimate 
subdivisions of which assume the flagellate motile character, 
and become organically united by the mutual blending of Kttle 
stolon-like processes, piercing the hyaline investments, which 
are hexagonal by contact with eaiCh other, and lateral com- 
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pression. A similar union also takes place in the cells of 
Ganium, and in those of Fandorina, which occupy the centre 
of the gelatinous frond. Thus while the connection of the 
four motile cells of Protococcus arises from incomplete cleavage, 
the communication existing between the cells of Vdvox and 
Oonium is sequential to complete cleavage. 

The union of primarily distinct elements to constitute what 
must be called the perfect organism is further seen in a 
representative way in the Pedictsirece, which are generally 
admitted to be a sub-family of Desmidiacece, and in the 
remarkable genus Hydrodictyon, supposed to be siphonaceous. 

GEOUP 11. — Cells Non-flagellate, but Fissipaeous 

AND Conjugating. 

Family I. — PcdTiullacece, (Plate XIII.) 

Green cells (though sometimes red), spherical or ovate, in a 
more or less consistent or definitely formed gelatinous frond ; 
the ceU multiplying by simple fission, without gemmation, 

Of the numerous genera referred to this family, the follow- 
ing may be taken as good examples : — 

Classification of Palmella^cece, 

' Mucoid, floiUing, with minute ceUs. (1.) Micbohaloa. 

^^^ceUr*^*"^' ^*^ ^^^ ^^'^^^' I <2-> Palmella. 

. Globular includiDg numerous die- Kg , coccochloeis. 
More consistent tinct ceiJs J 

fn fm-m^ 1 ^i*<i-li^^©j simple or branched, with") 

I cells in twos or fours in single >(4.) Hobmospoka. 
\ series J 

Though the precise limits of the Palmdlacece are yet but 
imperfectly defined, these plants are of considerable interest to 
the water analyst, they so frequently find their way into 
cisterns and reservoirs, and thus make their appearance in the 
deposits of drinking water. Several genera would appear to 



/Indefinite or 
formless. 



Frond. 
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be more correctly referable to the Volvocacece or other families, 
and the accumulation of synonyms has only added to the 
confusion. 

To illustrate multiplication by fission in the Pcdmellacece, 
the genus CoccocMoris may be instanced ; this will enable us 
to see what little more is required to meet the conditions 
observable in the Desmidiacece and DicUomacece respectively. 
In CoccocMoris (3 a and b) binary subdivision, with the 
successive formation of a cellulose and hyaline investment, 
seems to go on practically without limit, a fresh impetus to 
the process being given by the conjugation and blending of 
two endochromes (c), in which repeated fission goes forward 
as before. This is, in effect, also what takes place in the 
Dcsniids and Diatoms, and the observation is so far correct, 
even though CoccocMoris and its allies should be, as some 
suppose, but the gonidia of lichens in a certain phase of 
development. 

These plants are Often found under comparatively dry 
conditions, as on the weather side of trees, or on old walls, 
forming a greenish efflorescence, in which case the gelatinous 
coat is much reduced in bulk. On the return of moisture, 
however, it will swell up again, and in a constant drip it 
assumes a glairy appearance. 

Family II. — Desmidiacece. (Plates XIII. & XV.) 

These are unicellular plants, usually of an exceedingly rich 
green colouf, nearly exclusively confined to fresh water, occur- 
ring singly, or remaining in contact after binary subdivision, so 
as to form more or less brittle threads or cells in linear series. 

A sutural line running round the cell wall transversely, 
marks it off into two symmetrical halves, and cleavage takes 
place at this line, preparatory to the gemmation of two new 
half frustules from the old ones thus separated. The forms of 
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these cells are very beautiful and varied, and chiefly characterize 
the genera, which admit of the following arrangement : — 

Classification of the Desmidia/iece, 



Plain and 
^mncb elon- 
frat«d~ 
CloMterUa 



1 
I 



Conred or cresoentic 



/'Ends ( 

I roonded . 1 

Straight-/ 

Ends troncated 



( Contents simple . 
Contents spiral . 



(3 



( 



Ornamental, 
short, or of 
moderate length — 
V Coimariem ... 



I 



Simple 



= 3-5 



VEnds notched ..*...• 

' Deeply incised 

Sinnated 

(Without spines . 
With two spines . 
With several spines 
Projections single 
.Prelections doable 
Filaments roonded 
. Filaments angular 
•^e»midie<B ^ C^^J^^^^f^^ } Junction glandular 

Cells slightly fJ'«»«*i^°«i°'P^« • 
constricted \ j^^j^^ perforate 



End view an- 
gular . . 

I Cells oppo- 
sitely bi- 
dentate . 



CO 

« ftCfl 



Ankintrodeimiea 



* 1. Clostxbiuic. 
. 2. PuriVM. 

, 3. Spibotjsvia. 
4. DociniiTU. 

6. TSTUSKOSUS. 
6. MiCSASTEBIlS. 

7. euastbiw. 

« 8. cosmjlbiux. 

* 9. Abthbodesmtts. 

. 10. XxiTTHIDIUir. 

« 11. Stsjlubastxitv. 
. 12. didtm0ci.1d05. 

. 13. DiDTHOPBIUir. 

. 14. DESiannJK. 

. 15. Sphebozosmi. 

. 16. Htalotheci. 

* 17. ApTOGOirvx. 



18.") 

& > SCEinBDESMUS. 

19. J 



1 



8g 



■V 



^o 



o 

9 



o v«S Cu 



Pei«w^rt«<» (Plate XV.) Frond. 



(Discoidal . . . 
Spherical • • * 
Beticalated . . . 



,20. AlTKISTBODEBXUS. 

. 21. Pbdijlstbuic. 

. 22. CaLASTBUlC. 

. 23. Hydbodicttov.* 



In Pediastrum (Plate XV.) the form originates in the cleavage 
of an endochrome into two, then four, and finally some multiple 
of this, when a radial frondose expansion is formed by the 
subsequent juxtaposition, and union of the cells in some 
definite and characteristic manner. In Eydrodictyon, on the 
other hand, a motile cell breaks up into numerous distinct 
endochromes, which acquire a cellulose coat, and so arrange 
themselves as to form a reticulation of minute cylindrical cells, 
which gradually increase in size, and finally attain the 

* Only placed here provisionally. 
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character and dimensions of the perfect plant. Hydrodidyon 
would therefore appear to hold a relationship to Pediastrum 
and Codastricrriy similar to that which Volvox bears to Gonkim 
or Pandorina ; the latter orgam'sms being made up of motile, 
and the former of ordinary vegetable cells. 

Family III, — Diatomacece. (Plate XIV.) 

Like the former family, the Diatomacece are unicellular plants, 
in some instances isolated, in others cohering in chains of fila- 
ments, or in some definite way. The cell wall, however, is 
composed of a glassy or silicious material, instead of cellulose, 
which is found in all other vegetable cells ; and the endo- 
chrome is usually of a rich amber tint instead of green. 
They exhibit also much symmetry and beauty in the forms of 
the frustules, which are often so exquisitely sculptured as to 
afiford excellent test objects for the microscope. 

Each frustule consists of a new and an old half or valve, as 
noticed in the Desmidiacea^, but the margins of the old valve 
overlap those of the new one, and thus results the so-called 
cingulum or " middle piece,** which is not only capable of 
elongation by growth, but also by one portion sliding upon 
the other, telescope fashion, so as to make provision for the 
endogenous development of two new half frustules by fission 
and gemmation combined. From this arrangement it follows 
that the cells of each successive generation must be narrower 
than those within which they arise, by at least the whole thick- 
ness of the cell wall. Here, then, is the explanation of the 
great disparity of size so frequently observed in members of 
the same species. * Moreover, we thus also see why it is that 
after the conjugation of two frustules, the resulting sporangieil 
cell, in which the process just described commences, should be 
so much larger than the parent cell. 

The genera of Diatomacece are too numerous to be sepa- 
rately defined in this treatise ; but the annexed table, with the 
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figures aiTanged in the same order, will assist in the recogni- 
tion of the more usual fresh water forms ; — 



/Without terminal nodules . 
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1. Epxthsicia. 

2. EviroTiA. 

3. KnuxTiDnm. 



Meridionea . Cuneata 



o c 



JVa^.tan«.fQ?«*i'-- 



<. lateral. 



; • . rud'!"!r^}^-^»--^- 

Striss (Single 6. Dxvijoula. 

continu- -I 
ous. i In a close chain . 



Strise ( In a zigzag chain . 
scarcely \ 
\ vieible. l In a star-like chain 



7. OnoiTTiDnTM. 

8. Dii-xoicA. 

9. ASTBIOniBLU. 

10. Ctcloizlla. 



SDiscoidal .... Mostly single . 
Cy^>j^^^'^«^ <>' 8rlo- } In » filament . . 11. Mblosiba. 

f Saddle-shaped . ^ 12. Cakpylodiscits, 
Full border, simple 13. SusniELLi.. 

14. Sfhutciocyshs. 



[ifurirellece 



/ Subquadrate, ovate, 
or elliptical, with, 
marginal furrows 



Depressed, borders 
undulate ... 

(Compressed, with 
pseudo-nodule . I 



15. NiTZSCHIA.. 



jCocconeidece. Elliptical . 
Aehnantheee. Bent • . 






Fixed by one surface 17. Coccohiis. 



( With a stalk . . 
I Without a stalk 
Without a stalk 
With a stalk 

GompJionemecB Wedge-shaped . . With a stalk . . 
/Ends full Grounded Strise continuous 



C^^eUe. VZ^^^"^, -!{^; 



\IfaviculecB . 



13. ACHKAKTHXS. 

19. ACHKAKTHiniUU. 

20. Ctkbblla. 

21. coccoitbma.. 

22. GoUFHOVSlCi.. 

23. PunnTLABi^ 



(''i'uia'^ror:*'':}24.N.vxo,... 
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^""^^ [ Sigmoid { Stri^ j both direc- 1 ^e. Gtbosiqil^ 

^ Ovoid, inflated 27. Ahphoba. 

A close series . 28. Tstracyc]:.us, 
.A zigzag chain 29. TABBLLABii.. 
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, Capitate, like notes in music . 30. Tbbpsxnob. 
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I simple 



Frond amorphous . 32. Fbustulia. 
, Frond filamentous. 33. Collxxohbic^, 
Froud filamentous. 31. EvcToniCiu 
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GEOUP III, — Cells Non-flagkllate, Simple or Gemmi- 
PAROus, WITH Green or Colourless Contents. 



Family 1,-^Apiocystacece. (Plate XV.) 

The members of this family seem to be grouped with the 
Palmdlacece as a matter of convenience. They are, however^ 
quite distinct in their habit and relations. The fronds are 
composed of single cells, usually fixed at one end, and the 
reproductive elements are developed in the same cells, appa- 
rently engaging the whole contents. 

The following genera may be met with amongst other 
Algce : — 



/ Dehiscence 
irregular, 
slit-like 



^ Non-parasitic 
■with green 
contents . . 



OQ 

1 



^. 



Dehiscence 
subterminal 
circumcissile 



V 



Parasitic on Confervoids, with 
colourless contents . . . 



^Pyriform, with gonidial 
in fours, forming nu->{l. 
merous zoospores . . J 
PuBiform, with a parie-"^ 
tal starch granule and f /« 
green contents, form- O 
ing zoospores ... J 

/ Cylindrical, curved, with "J 
8 gonidia, which are >(3. 
dispersed when i-ipe .J 
Cylindrical, straight, \ 
with 8 gonidia form- I 
ing an umbel, like the j- (4. 
parent cell, at its ex- I 

y tremity . . -' 

Globose, with 

' growing upon 
and sending their 
dicle inwards 
Flask-sbaped, growing \ 
within cells and 
piercing the walls to |-(6. 
discharge their go- 1 

V nidia j 



a lid,-) 
I cells, {.. 
tieir pe- H ' 

• • 'J 



i 



Apiocystis. 



Hydrocytium. 



Ophiocytium. 



SCIADIUM. 



Chytbidium. 



Pythium. 



B. Living Animals, 

The smaller, or microscopic Faima of the fresh water, as 
might be expected, is rather comprehensive, including repre- 
sentatives of all the sub-kingdoms and many of the classes of 
Invertebrata. This will be seen at a glance in the annexed 
Table, the arrangement of which will be followed in the 
succeeding pages : — 
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46 INVEBTEBEATE SUB-KINGDOMS. 

To facilitate the recognition of objects under examination, 
the definitions given of the five sub-kingdoms of invertebrate 
animals should be carefully studied, after which it wiU be 
found comparatively easy to refer each organism to its proper 
position in the Table — ^noting that the definitions apply more 
particvdarly to the fresh-water forms. 

I. The Protozoa (Siebold) are small or minute bodies, more 
or less partaking of the character of simple cells, furnished 
with vibratile cilia (for locomotion, or . the development of 
currents in the water) ; or resembling merely the contents of 
cells, without integument, but capable of throwing out mobile 
extensions of the "sarcode," or gelatinous substance of the 
body. The members of this latter class are named Bhizopoda, 
from the root-like forms of the locomotive processes, while 
those of the former, in accordance with the arrangement 
adopted in this work, constitute the ciliated portion of the 
Infusoria proper, or the CUiata of authors. 

II. The Codenterata (Frey and Leuckart) are distinguished 
by having the lining membrane of the stomach continuous 
with that of the body cavity. The single class Hydrozoa is 

represented by the Fresh-water Polypes. 

•\ 

III. The Anntdoida (Huxley) embrace all the worm-like * 
animals which are not true Annelida and the wheel animal- 
cules. Thus, in the preceding Table, the class Scolecida (<ricciXi|$, 

a worm]L includes the cUiated Flatworms (Turbellaria), the 
Threadworms {Nematoda), and the Eotifers {Botifera). 

IV. The Annvlosa are distinctly ringed, or segmented, 
animals. They may be divided into three groups — viz. 
(a), Apoda, without feet or Leeches ; (6) Anarthropoday with 
inarticulate limbs; other Annelida, and (c) Arthropoda 
having articulated limbs. The latter are still further divided 



PROTOZOA. — ^RHIZOPODA. 4 7 

into CrvMacea, with a variable number of limbs, but typically 
seven pairs, Arachnida, or spiders with four, and Insecta, with 
three pairs of legs. 

V. The Molhisca, as the name implies, are soft-bodied 
animals, usually protected by a crustaceous covering or shell. 
They are divided into an inferior class (Mollvscoida) taking in 
the Zimniades or fresh-water Polyzoa, and a superior one 
(Mollvsca proper), represented by the fi;psh-water snails and 
mussels, or shellfish so-called. 

As all the classes have been named and sufficiently 
eharacterized in the foregoing definitions, attention may next 
be directed to the orders and the illustrative, or more usual 
genera given in the general Table of Classification with short 
definitions of the technical terms employed. 

I. Protozoa. 

I. Mizopoda. (Plate XVI.) 

Besides the sponges, which are represented by the genus 
Spongilla (found in still or slowly running waters, on stones, 
old woodwork, &c.), the Bhizopoda admit of distribution into 
three groups, easily distinguishable by the characters of the 
psevdopodia, or the motile extensions of the body substance 
already noticed. In the first group or order («) {Radiolaria) 
they are slender and raylike, persistent, or slowly retractile. 
In the second (o) (BeticidaHa) they are firmly branched, more 
or less intercommunicating, or reticulate ; while in the third (c) 
{Zohosa) they are lobose or digitate. These orders will be 
l^etter understood on inspecting the following synopsis of the 
genera. They have the advantage, at least, of being simple, 
though of course they can only be provisional in the present 
state of our knowledge of the subject. 
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(a) Badiolaria, 

Psciidopoilia delicate ray-like simple, besetting the .spherical 
surface, 

f Naked. (1.) Actixophrts. 

$ "S rWith fine spiculad ; free . . (2.) Acanthocystis. 

^ (.With a covering or shell < 

(Fenestrated; with a pedicle (3.) Clathrulixa. 

Habitat. — Adinophrys digitata amongst marsh plants; A. 
£ichomii On the surface of infusions, and with A. discus 
(Trichodiscus) and the other species, amongst confervse and 
aquatic plants. AcarUhocystis, and dathrulina occur in bog- 
water. 

(b) Rcticularia, 

Pseudopodia filiform, reticulate, or finely branched ; localized ; 
body, globose or ovoid. 

• fClosely reticulated ; sarcode reflected over the shell . . (1.) GEOJaA, 

I'S) rAtoneend (2) Plbxtbophrys. 

pLi ^ (.Finely branched in a bonch -< 

(At both ends (3.) Amphitrema. 

Habitat, — Gromia fiuviatUis on Ceratophyllum, G. hyalina 
(with a short neck) in rivulets. Pleurophrys and Amphitr^na 
in bog-water. 

(c) Ldbosa, 
Pseudopodia lobose or digitate, simple or dividing. 

/Two or three ; 7 ,. > TRiNMf a 
subterminal S^^'' •'■^inema. 
Pseudopodia, fine and sim-- 
pie, sW flask-shaped. j^^^^^ous ; ter- /(^l W.r , 

^ minal . . .|(*)J 
Pseudopodia, stout and 6xA^^^^ flask-like (4.) Dipplxtgia. 

^^^^ (shell discoidal (5.) Abcblla. 

Pseudopodium single . . , Shell subcubical (6.) Cyphidium. 
I Naked . . Pseudopodia, variable • • (7.) Am(£BA. 
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SahUat — THiiema acimcs and Ev^lypha ttthercidata in 
stagnant water ; Difflugia proteiformis and ohlonga amongst 
OscUlatoriacece ; numerous other species in moist moss at the 
roots of trees ; Arcelld vvlgaris with Zemnce and aquatic plants 
A. acideata and A. dentata with Confervce ; Cyphidiunn aicreolum 
in stagnant water ; Amceba diffluens on Zemna and A. radiosa in 
bog-water. 

(d) Sponffida, (Plate IV.) 

SponffUla, the only fresh-water genus, occurs in little grey or 
greenish more or less rigid or friable masses, with a spicular 
framework. They present a superficial or dermal coat, nume- 
rous inhalant pores, internal ciliated chambers, and an exhalant 
aperture. Their grey or green colour is due to the amount of 
chlorophyll taken into the sarcode or soft substaaice of the 
sponge. The silicious spicules which are often present in 
the sediment of fresh water are — 1, birotate ; 2, short cres- 
centic, and echinate ; or 3, in the form of stout needles rounded 
at one end and acute at the other. 

2. CUiata. (Inficsoria.) (Plates XVII, & XVIII.) 

Excluding the Magellata, the Infusm^a proper will 
only consist of the CUiata of authors, or the ciliated animal- 
cules, which are furnished with a mouth (Stomatoda), but in 
other respects exhibit a very rudimentary orgam'zation. Here 
it may be remarked that, as the object of this work is to 
facilitate the recognition of the forms themselves, it has not 
been considered necessary to follow any more modem arrange- 
ment of the CUiata. The objectionable points of Dujardin's 
system are sufficiently known to the well informed, and they 
can be of little moment to those who can only give a small 
share of attention to the subject. 

The CUiata then, as the name implies, are furnished with 

E 
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vibratile cilia, variously distributed either as connected with 
the mouth or the general surface ; and those organs exhibit a 
great variety of character. Thus we have the terms setoe, cirri, 
hooks, and stt/les, to express some of their modifications ; their 
uses may be said to be threefold — viz.: 

1. For the production of currents in the water, the pur- 

veyors of food, and fresh air. 

2. For locomotion, swimming, walking, or jumping. 

3. For resistance, oflFence or defence. 

These animalcules are generally very voracious, notwith- 
standing the simplicity of their organizations ; and it is note- 
worthy in a hygienic sense that if the water in which they are 
found is deficient in organic matter available for food, either 
from its actual purity, or from the thorough decay of 
what may have been originally present, the transparency and 
leanness of their bodies, and the restlessness of their search for 
aliment will show that they are in a half-starved condition. 
Solitary Vorticdlce are often the only cUiata to be seen in 
what may be termed exhausted water, or that in which the 
•organic matter is so far destroyed as to leave no assimilable 
food for other forms. In some waters of this class even hoc- 
feria may be observed to drag out an inactive existence. The 
notable presence of the CUiata, however, would indicate not 
only stagnant water, but such as may contain organic matter 
in solution to some relative extent not yet precisely determin- 
able. 
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Getieral Table of the Ciliata. 

Characters. Families and lUusirative Genera, 

(No apparent moiitli, cilia ) Enchelia. 
scattered j {Endielys; Alyseum,) 
Month with f ^Without cirri Trichodixa. 
an oblique or I (Trichoda; Trachdius,) 

circnh^ rowi 
of cilia, CWith cirri >Kbronia. 

also . . . j {Kerona; HaUeria.) 

With a carapace (difflnent) Etplota. 

(Euplotes; HymamJtophoruM.) 

/'No oral fringe .... Pabamecia. 
y J {Paramecium; Glaucoma.) 

Integument I (.With an oral fringe . . Buhsarina. 
with sari- J {Bursaria; Leucophrps.) 

ally dispos- I 

ed cilia. I /"Voluntarily Urceolabina. 

' Fixed } (Urceolaria; Stentor.) 

(^By special organs . . Vorticellina. 

(Vorticella; Epistylis.) 



Body 



(a.) Euchelia.—Duj, (Plate XVH.) 

rPartiaUyf^^**^"^^"^ (1.) AcoMlA. 

ciUated. iQjjj^jj^^lQ^^^n^lf^j^o^ .... (2.) GASTROCttETA. 



Ciliated f ^^ 
all over.l^- 



Cilia all alike (3.) Exchblts. 

With retractile filaments also .... (4.) Altscum. 



Further description and habitat. — 1. Acomia vitrea, ovoid 
minute (length 1-868"), occurring in decomposing infusions and 
water of a corresponding description. 

2. Gastrochcetafissa, ovoid, colourless, convex dorsally, ending 
abruptly in front, and in a blunt tubercle behind, length 
1-400", found in stagnant water. 

3. Enchdys nodvlosa, Duj., Pantotrichum Erwhelys of Ehr. 
Other species of EncMys Duj. are confounded with the genus 
Cyclidium, Hill, and to add to the confusion Dujardin applies 
this latter term to a genus of Flagdlata. ( See Monadacece,) 
jE. nodvlosa is usually found on the borders of decaying matter 
in stagnant water, movements sluggish. 

e2 
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4. Alyscum saltans, length 1—1260'', much resembles the last 
species in general appearance, though longer and possessed of 
a trailing filament, which is therefore characteristic, as well as 
retractile cilia, by which a jerking movement is effected. In 
river water kept for some time, and vegetable infusions, this 
form is frequently to be seen. 



(b.) Trickodina. (Plate XVII.) 



Cilia 



/ Covering 
tbe 
body. 



' Fore part ctirved like a liatchet * 

Neck long and slender .... 

. Upper lip forming a proboscis . 



I In front f ^^ ®*^^ ^^*^^» *° opposite directions 
^ *^^^^y- tin one row, directed forwards . , 



(1.) Pelecida. 

(2.) DiLEPTUS. 

(3.) Tbachelius. 
(4.) acineria. 
(5.) Tbichoda. 



Further description and hahitat. — 1. Pelecida rostrum of 
Dujardin, or Loxodes rostimm of Ehrenberg,. having a noncon- 
tractile integument, is thus distinguished from the Paramecia. 

2. Dileptus folium, as its name implies, is leaf-like lanceolate- 
in form, with the mouth at one side of the base of a proboscidi- 
form extension of the body in front. It is richly ciliated, par- 
ticularly near the mouth. 

8. Traclielius anas also has a mouth at the base of a trunk- 
like prolongation; it is distinguished from Amphileptus by 
having a branched intestine. It should be mentioned that 
Dujardin founded his genus Dilcfptus on those species of Am- 
phileptus which do not possess a reticulated integument. Both 
genera are found in clear running marsh water, and streams 
amongst aquatic plants and Algre, and their presence would 
thus rather indicate living than decaying conditions. 

4. AcincHa acuta exhibits a row of cilia arising from one 
side and directed forwards. The only other species, Acincria 
incvrvata, is marine. 
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5. Trichoda angvlata is described as having the body 
obliquely and irregularly folded or angular. 

(c.) Keronia. (Plate XVIL) 



/ 



Ponn ( 



Short and rounded, with a row of stout cilia, and) /-. ^ halteria 
fine setee for jumping j ^i.; nAj^iisniA. 

Creeping organs in regular rows . . (2.) Oxytbicha. 



Oval 

or 

elongated. 



Creeping or- 
gans not inn 
regular rows. 



few, or single 

behind. . . (3.) Ubostyla. 
/With 
styles -l numerous be- 
also I hind, with 

I frontal cirri 

Valso ... (4.) Sttlonychia. 

Without styles . . . (5.) Kerona. 



Further description and Imbitat. — 1. Salteria grandindla. 
This is a small, nearly spherical, animalcule, 1-850'' greatest 
breadth; it presents an oblique row of stout cilia at the 
circumference, and very delicate radiating cilia, by which 
its peculiar jerking movements are effected. Generally found 
in indifferent water in the neighbourhood of organic debris. 

2. Oxytrichd gfbba, length 1-240". Body lanceolate, convex 
above and flat below, with a double row of setse, often in bad 
water with the former. 

8. Urostyla grandis. This form is rounded at both ends, 
a little larger in front than behind, and altogether proportion- 
ately more elongated than Stylonychia, but without the same 
armature. Length 1-120". 

4, Kerona polypontm. Short as * compared with the 
preceding and following, and slightly reniform. Length 1-144". 
(See note on the Hydrida, p. 59.) 

5, Stylonychia histrio. At once distinguished by its 
numerous styles and the regularity of its outline. 
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56 CILIATA ; BURSARINA, URCEOLAllIA. 

(f.) Burmrina. (Plate XVIIL) 



Acuminate behind with an eye spot 

f Urceolato | in front (1.) Ophryoolena* 

with large | 
oblique mouth, "^ _ { Cilia within the buccal 

fossa (2.) BURSARIA. 



fringed with I Bounded 
cirri.' I behind, 

\ V no eye spot 



No cilia within the 
buccal fossa. . . , (3.) Leucophhys. 



Linear cylindrical mouth near the middle, within the 
k curled end of a row of cilia (4.) SpmosTOScrM. 

Furtlier description and habitat, — 1. Ophryoglena acami- 
nMa. .Colour, brown; eye spot, red. Two other species 
are also distinguished by their colour — viz., O.flavicans^ yellow> 
but also having a red eye spot ; and 0, atra, black with a black 
eye spot. 

2. Bursaria vorticdla. So called from its resemblance ta 
a vorticella detached from its stalk. Ehrenberg has described 
numerous species of this genus, many of which are found in 
stagnant fresh water. 

3. Leucophrys (a) patvla and (b) spathtUa. The length of 
the former is 1-288'', and of the latter 1-144". The body of 
i. patula ovate, and full resembling Bursaria, It is found in 
both fresh and salt water ; i. spath^da is more elongated, com- 
pressed, and slightly pointed behind ;rzspathidi7im hyalinum, 
Duj. and is apparently confined to the fresh water. 

4. Spirostomum amhiguum, length 1—12". Covered with 
cilia and quite colourless, long, narrow and flexible. Some 
Bursarina are found in the intestine of the frog, and of Nais. 

(g.) Urceolaria. (Plate XVIII.) 

Clustered vorticeUa-like animals in a gelatinous mass . . ^ (1.) Ophbydiuh. 



^ With a crown of cilia at both ends, body short and 

discoidal (2.) TTbceolaIoa. 



Solitary,- 



Body trumpet-shaped, ciliated all 
CrownofcUiaJ over, mouth spiral .... (3.) Stentob. 

V in front only, -j Bell-shaped, smooth, taU subu- 
late (4.) TTbocentbum. 
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Further description and hahUat, — 1. Ophrydium versatile. 
In this interesting form the common gelatinous substance is 
•quite transparent and colourless, but the little animals, wliich 
are 1-100" in length, are green. The whole mass, which ranges 
from the size of a pea to some inches in diameter, bears some 
resemblance to frog's spawn. 

2. Urceolaria pediculvs may be seen gliding over the 
surface of Planaria (see also the note appended to the table of 
the species of Hydra, p. 59). 

3. Stentor cosridevs. The species of Stentor appear to be 
:all aquatic, and some of them are large and very beautiful objects. . 

4. Urocentmm turbo. Length 1-430 to 1—290'', crown 
•only ciliated, tail one-third the length of the body. 

(h.) Vorticellina, (Plate XVIII.) 



stalk 



r Simple . . (1.) VOETICELLA. 

f Stalk spirally flexible < 
Bodies all J (Branched. (2.) Cakchesium. 

uuiform. ) 

(.Stalk inflexible (3.) Episttus. 

present, j ^^^^^ ^^ r Stalk inflexible (4.) Opercularia. 

two shapes, (gj^jj gpinilly flexible (5.) Zoothamnium. 

Further description and habitat — 1. Vmiicella microstoma. 
Length of body 1—2000 to 1—250" ; colour greenish-white, rim 
narrowed. 

2. Carchesium polypinvm. Length 1-580 to 1-430" ; the 
little peduncles have separate muscles, and the bodies are quite 
<5ampanulate, with an expanded rim. 

3. Fpistylis crassicollis. The articulations of the pedicles 
are annular and rather turgid, and the rim, though narrow, is 
better defined than it is in V. microstoma. Numerous species 
:are found on Fntomostraca and Algoe. 

4. Operculai%a articulata and 0. berherina are foimd para- 
jsitio on water beetles. Following the example of Clapar^de 
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and Lachmann, the species of Opercularia are now usually 
refen*ed to Epistylis. 

5. Zoothamnium arbusctda. Length of the bodies 1-430''. 
The muscle of the trunk ramifies with the branches, so that 
there is no regular articulation of the latter at their point of 
origin. 

Symmetrical Forms, (Plate XIX.) 

The genera (I) Ichthydium, (2) Chcetonotus, (3) Coleps, and 
(4) Planariola, are placed by Dujardin in an appendix to the 
Ciliata, though they appear to have no natural affinity inter se, 
on account of exhibiting a bilateral symmetry, which, 
singularly enough, is wanting in all the other ciliated 
Infusoria. 

II. CcELEXTERATA. (Plate XIX.) 

The only Ccelenterata occurring in fresh water are members 
of the sub-class Hydroida, the two first Orders of which — ^viz., 
Hydrida and Corynida — are represented by the respective 
genera Hydra and Cordylophora. 

' (a) Hydrida. 

The first Order is distinguished by the Polypites or separate 
Zooids being single and locomotive, with a sucker disc at one 
end, and an oral orifice at the other, surrounded with tentacula. 
The integument never develops a sclerous layer, and the 
reproductive organs appear as simple external processes of 
the body. 

Tahle of the Species of the Genus Hydra. 

f Cylindrical or / Tentacula shorter than the body, ) (1.) H. virMis. 
insensibly smaller at the base j (Leaf green.) 

wards the ~ 1 tentacula as long as or longer than) (2.) H. vulgaris. 

^gQ I the body, tapering to the end . j (Yellowish or red.) 

t^7^t (T-tacula logger than the body .{ fp^T green.) 

marked de- 1 m ^ , 

Tentacula several times longer than • K fusca. 

the body j" (Brown or greeiush.> 



o 



gree. 
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EixhUcU, — ^In ponds and still waters on Lemna and aquatic 
plants. 

Mte. — ^Parasitic Infusoria are often found upon these 
Polypes — Yiz., Kerona polyporum on H. vulgaris and J?", fitsca ; 
and Urceolaria pedicidus on J7". vulgaris and jET. viridis. Their 
presence, however, would indicate impurity of the water and an 
unhealthy condition of, the Polypes themselves. 

(b) Corynida. 

In this, the second, Order, the Polypites are either single or 
two or more connected by a common substance or " Ccenosarcl' 
always fixed at the base, and usually developing a firm outer 
layer or " PolyparyJ* The reproductive organs or " Gono- 
phores'* arise either from the Polypites, the Coenosarc, or the 
so-called " GonoUastidiaJ' 

Genus Cordylophora (Allman). 

Polypary homy, branched, and rooted by a creeping tubular 
stelon; polypes ovoid, with a small mouth, and scattered 
filiform tentacula. 

(3.) Cordylophora la/mstris was the only species known to 
Allman, but lately a second, C. rividaris, has been added. 

III. Annuloida. 

1. Scolecida. 

(a) Turbellaria. (Plate XIX.) 

Non-parasitic ciliated worms. Some of these are bisexual, 
with a single alimentary or oral opening, and constitute the 
first sub-order {Planarida), including fresh-water species, whilst 
others are unisexual, with two alimentary openings, and form 
a second sub-order {Nemertida) altogether marine. 
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Planaridcu 

JUmtraHve Genera. 

^ Straight — f CoDcatenated •••..•... (1.) Debostoxuic. 
Bkabdoomla 1 



Intestine - 



i rHonth near the fore part . (2.) Fbostomum. 

V Single < 

( Month near the middle . . (8. ) Mbsostoxui 



. (8.) Mbsostoxum. 

Ramose— 
V Dendroeosla ' . . , ^ (4.) Planabia.* 

Hahitat: — All in ponds and gently moving deep water 
amongst aquatic plants. 

(b) Nematoda. (Plate XX.) 

The non-parasitic threadworms composing the family of 
AnguUlvlidce are very frequently met with in fresh waters. 
The vinegar eel {Awjuillvla aceti), and sour paste eel (A, 
glutinis), and the Tylenchus (or so-called vihrio tritici), invading 
the ears of corn, belong to this family. AnguUlvla fiuviatUis is 
colourless or white, about fifteen times as long as it is broad, 
with a fusiform oesophagus, expanding posteriorly into a much 
larger stomach. I, Anguillula found in bilge-water; 2, A. 
aceti ; 3, A. fluviatilis. 

The AnguUltUce are readily confounded with the JSrioplidce, a 
family of minute parasitic Nematodes, infesting the intestine of 
aquatic larvae and other small animals, but often found free in 
the water. 

(c) Botifera. (Plate XX.) 

The Wheel Animalcules, so called on account of the deceptive 
appearance produced by the regular and consecutive action of 
the vibratile cilia fringing the head-lobes. These latter may be 
simple, sinuated, lobed or divided, and are capable of retrac- 
tion and protrusion. The alimentary system is usually distinct, 
with a dental apparatus and two orifices, and the sexes are 
separate. 

As a whole these little creatures present superficial points of 

* The hair-worms Gordim and Mermia, found in moist places and pools, seem to hold 
the same relation to the true thread-worms that the Planarians do to the Nemertians. 
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reseniblanbe to the Entomostraca, to which thfe character of 
their segmentation makes a nearer approach than that of any 
Annelida. Indeed they have been rather appropriately named 
CUiO'cnistaceans by Leydig. Dujardin grouped them in the 
following simple manner : — 

Illdstrative Genera. 

. , . Moscularia. Melicerta. 
, . Brachionus. Furcularia. 
Albertia. 
3. Those that both swim and crawl Botifcr. 



1. Those that are fixed . 

2. Those, that swim only 



Ehrenberg's arrangement, though perhaps more artificial, may 
still be found more convenient for the recognition of genera. 



Sections. 



T. 

JUonotrocha. 
Wheel organ 
simple. . , 



Rotifera. 

DivUions. 

1. 

fHoloirocha. 
Margin entire— carapace. 



2. 

Schizotrocha. 

^Margin sinuous— carapace 



Families ami TllustraHve Genera. 

/"Absent— Ichthydina.* 
J Ichthydium podura. 

(. Present— (EciSTiNA. 

(1.) CEcistes crystallinus. 

f Absent— Meoalotrochjea. 
) (2.) Megalotroclia flavicans. 

(, Present — Floscularuea. 
(4.) Floscularia omata. 



XL 
Sorotrocha, 
Wheel organ "^ 
divided . . 



r Absent— Hydatinjea. 
) (5.) Hydatina senta. 
Into several parts — carapace . j 

t Present— ErcHLANiDOTA. 



1. 
tPolytrocha. 



2. 

ZyffOtrocJui. 
Jnto two parts^— carapace 



(3.) Monostyla quadridcntata. 

j'Absent— Philodinjea. 
J (6.) Rotifer vulgaris. 

(.Present — Brachionjea. 

(7.) Brachiouus amphiceros. 



IV. Annulosa. 

A. Anarthropoda. 1. Annelida. (Plate XX.) 

(a) JSiomdinea. 
All the Leeches have a more or less sucker-like mouth, and 
are also furnished with a disk-shaped caudal sucker ; and 

• Ichthydium podura and Chcetonotus larus will be found amongst the symmetrical 
Infusoria (Plate XIX., 1 and 2), to which Duj'ard n has referred them. Their true 
position, however, has scarcely yet been determined. 
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although the body is finely annulated, it is divided into larger 
somites or segments like other Annelida. The nervous system 
is highly developed, and the sexes are combined in the same 
individual ; but neither self -impregnation nor reproduction by 
fission or gemmation has been observed in any case. The 
fresh-water types may be thus arranged : — 

Genera, 
r 10 in number (W^^- ^«| *^«"'.. .'>-f - } Hn.^. 

^'^ r With no teeth or proboscis. . . (2.) Nephelis and Bdellia. 

(. Less than 10 •< 

(With proboscis, but no teeth . . (8.) Glossifhonia. 

Habitat, — In ponds and lakes and slowly-moving waters. 

(b) OligocJmta, (Plate XX.) 

The Oligochceta or Setigera, include the Earthworms (iwm- 
hricini) and the true water worms {Naiadidce), Their bodies 
are usually much elongated, and furnished with locomotive 
chitinous setse or bristles attached in rows to the sides and 
ventral surface laterally. The Zumhricini are hermaphrodite, 
and the Naididm unisexual, but the latter also multiply in a 
remarkable way by gemmation and fission. 

FamiiieB, Genera, 

and aquatic.) J ' -' 



/'Two rows of setee, one dorsal and one ven- "J 
iadidcB. j tral, on each side; the four first segments >(1.) Nj 
1 aquatic.) j without dorsal setae , , J 

(. With ventral setae only Ci 



In Lamarck's genus Stylaria the set8D are very long, and 
the cephalic segment is produced into a kind of proboscis. 
The genus Proto, founded by Oken, is distinguished by the 
presence of ciliated tentaculiform processes surrounding the 
dorsal and subterminal vent, as in Fig 1 a. 

Habitat. — ^All these little worms live amongst aquatic plants, 
burrow in the mud, or manufacture little tubes into which 
they retreat for protection. The setce, but more especially the 
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ventral iincini (1 b), which are usually bifid at the extremity, 
are frequently found in the sediment of water in which Algae 
have been kept for some little time. 

Note. — In some instances two speck-like eyes are present, 
and they may be confounded with the aquatic larvae of insects. 
They differ, however^ in having the setse implanted beneath 
the general surface, and the absence of the fine dark ramifica- 
tions of the tracheae and of oral or cephalic organs of any 
kind, except the above-mentioned eye-specks. 

B. Artjiropodck 
1. Crustacea. 

A. Entomostraca. (Plate XXI.) 

The first four out of the six Orders of Crustacea bearing 
aquatic genera be-long to the sub-class Fntoinostraca, which 
may be siaid to consist of an empiiical assemblage of usually 
very small or minute crustaceans, having either less than 
seven, or more than ten, pairs of legs. To this it must be 
added, that the branchiae are either attached to the oral organs, 
constituting the first section Lophyropoda, or to the legs, com- 
posing the second section Branchiopoda. Each of these is 
still further divided (as in the general Table) into two Orders. 

1. Lophyropoda. 

(a) Ostracoda, 

Body completely enclosed in a bivalve carapace or shell. 
Legs, 2 or 3 pairs. 

Families, Genera. 

fCyprida. f^°,,* P»^ °f ""^"^^ "^^^ * *"" °'|(1.) Ctpkis. 

4 . YLeg8.2pairs).i ^"^ > ' 

g^-{ ^ Inferior antonnsB without the tuft . . . (2.) Candoxa. 

^ (^^^g"^ 3 j^iygv J Superior antenno9 without the tuft . . . (3.) Cytherb. 

HaHtat. — In ponds and lakes. 
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(b) OopqmUK 

Shell jointed, forming a buckler enclosing the head and 
thorax. Legs, 5 pairs. 

JbwtftM. Genera. 

§'|ll«lewltbsnroUS 

2 H~h"l5J«tef«''^''-{^~!*?'}0T«Tl (3.) l).A«o«.. 

Habitat. — In ponds and ditches. 

2. Branchiopoda. (Plate XXL) 

(a) PhyUopoda. 
Legs from 11 to 60 pairs ; joints foliaceous, branchiform. 

Families* Genera, 

{Tail simply bifid .... Abtemia. 

Tail in two distinct pieces . (1.) Bbaxchipus, 



(in 



a shell A$pidephora, (2.) Apus. 

Habitat — Eespectively in salt-pans, ditches, and pools. 

(b) Cladocera. 

Body included in a pseudo-bivalve carapace. Legs, 5 or 6 
pairs. 

FamiUee, Genera, 



CO 

< 



/Intestine simple, no ^^^^\ nanhnida 
spot in front of the eye . i ^P"«»<^ 



. . / (7.) Daphkslljl . . 2 & 2 jointed 
epairs|(8.)SiDA. .... 3&2 jointed 



u 



K^STri U&3jototed\5| 

6 pairs 1(8) Bosmika . . .J /^| 

• 8 
(1.) Chtdobub . 






Intestineconvol«t.d.ablack|^ ^,^^. IJ'T-V^'^ ^''''~''"''''' * U & 3 johited 
spot in front of the eye .S ^ * « P»^ 1 (3.) Aloka . . . .1 

Ml-) PLsuBoztrs . 

Hahiiat.—^In ponds, ditches, tanks, and reservoirs ; usually 
in good water. 
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B. Mcdacostraca, (Plate XXII.) 

a. Edriophthalmata, 

(a) Isopoda, 

(1) Asellics aquaticus appears to be the only fresh-water 
Isopod. Its distinguishing features are the following: — 
Superior antennae, at least as long as the peduncle of the 
inferior ones. The seven pairs of legs of the Order, with the 
terminal hooks entire ; and two bifid needle-like processes at 
the posterior extremity of the body. 

Sahitat — Plentiful in stagnant pools, passing the winter in 
the mud, from whence it emerges in the spring. 

(b) Amphipoda. 

Gammarus is the only genus of Amphipoda occurring in 
fresh water. A short branch arises from the tip of the third 
joint of the superior antennae, and the four anterior legs are in 
the form of small claws with the movable tip folding on the 
inner side. 

(2) Gammarus pulex is the type of the genus, and abundant 
in fresh-water brooks where there is an accumulation of 
ve;?etable debris. 

G. Jluviatilis, another fresh-water species, is at once dis- 
tinguished by the presence of a dorsal spine at the posterior 
border of each abdominal segment. 

N'ote. — In concluding the notice of the Crustacea it must 
be mentioned that the larvae of some of the Onisddce or wood- 
lice are aquatic. 

2. Arachnida. (Plate XXII.) 

(a) Tardigrada. 

The water-bears are distinguished by having the head 
marked off from the thorax, while the thorax and the abdomen 

F 
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are confluent The body is faintly divided into four segments, 
carrying each a pair of obscurely three-jointed legs, with three 
or four claws at their extremity. They form but one family, 
including three genera as under : — 

Otnara, 
/'Mouth conical, without sucker or "> .£x Emydium. 

|With.ppend.ge.. •] MoSr^kSr^ls 'wiih -paipi-j (2.) MiLM»n:K. 
S< V. form appendages I 

•^ (.Without M-pendages .{^^J^^^;'-"^f' 'i^'""* »P;J (3.) Macbobiotcs. 

Habitat, — Stagnant water amongst water-plants, in wet 

moss, and even in the gutters of houses, from whence they 

may be washed into cisterns and water-butts. 

« 
(b) Acarina, 

In this Order we find the HydrachTiea or water-mites, with 
the head, thorax, and abdomen all fused together ; the Palpi 
with the last joint unguiculate or spinous; the eyes two or 
four, and the legs generally ciliated and natatory, the posterior 
pair the longest. Of the several genera Hydrachna would 
appear to be the most commonly met with. (1) Hydrachna 
gldbvla is subovate in form, of a rich deep red colour, with 
two pairs of eyes at a moderate distance apart, and the skin is 
covered with minute puncta. The generic name Achlysia has 
been given to the hexapod (six-legged) young of this genus, 
the Nymphs of which are parasitic on aquatic insects. 
(2) Hydrachna geographica. (3) A still more globular form. 
(4) Limnocharcs holosericits, crawling, not natatory. 

Habitat. — In ponds and permanent lodgments of water. 
H globvla uses its legs with great activity, as though running 
through the water, instead of swimming. 

3. Insecta. (Plate XXIII.) 

The more usual aquatic larvae are of the following Orders, 
as given by Ku'by and Spence, and are sufficiently numerous 
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to suggest that they would be more readily determined by the 
use of figures than by description, however elaborate. 

Families, Genera. 

I . r J t f DYTiscus, Hydrophilus, Gyrixus, Limnius, Parnus, 
(a) {.oieoptera | Heterocercus, Elophorus, Hydrjexa. 

iK\ XT ' * S GeRRIS, VeLIA, HYDR034ETRA, NOTONECTA, SiGARA, NePA, 

(0) Henuptera j Raxatra, Naucoris. 

(c) Lepidoptera A few (as Nyjiphula). 

id) TricJioptera The majority (Phrygakea, &c.) 

(e) Neuroptera Libellula, -^sh^a, Agriox, Sialis, Ephemera. 

(/) Diptera . CuLEX and Tipularle. 

{g) Aptera . .. Atax and some Podur-s:. 

The smaller species of water beetles, Hydrophilus, Mophorus, 
Hydrcenay Parnus^ Limnius, and also Nepa, walk upon . the 
water. The swimmers generally have the posterior legs fitted 
for the purpose. Thus, in Dytiscits and Notonecta they are 
furnished with a dense fringe of hairs on the shank and foot, 
and in Gyrinm the terminal joints are very much dilated. 

Some insects walk and swim upon the surface without 
diving, as Gerris lacitstris, the water-bug, which can walk, rim, 
jump, or swim upon the surface. 

Sydrotnetra stagnorum, very slender in form with prominent 

hemispherical eyes, apparently in the njiddle of the body, 

though really on the head, rambles over stagnant water, and 

Velia rivulorum courses rapidly over running streams and 

rivers. 

V. MOLLUSCA. 

A. MoUioscoida, 

The Limniades or fresh -water Polyzoa are thus characterized. 
Polyzoarium fleshy, spongy, or coriaceous ; apertures angular 
or round, closing when the zooids recede. Tentacula ciliated 
in a single series, fringing a more or less crescentic lophophore 
{Phylactolcemata)y or an orbicular one {Gymnolmniata), in both 
cases including the mouth. The genera Cristatdla and 

F 2 



68 MOLLUSCA, BIVALVES AND UNIVALVES. 

Plmnatella are examples of the former group, while Paludicella 
and Umatella represent the latter. 

The Polyzoariinii in the Cristatellidcc is membranous, 
sacciform and free, or floating, while that of the Fbcniatdlidar 
is fixed, fistular, and confervoid. 

Habitat. — Ponds and lakes. 

B. Mollusca (proper). 

The simple recognition of the shell, univalve or bivalve, will 
suflice for the Molhtsca proper, or the fresh-water shell-fish, so- 
called ; conchological works may be consulted if necessary. 
The following genera occurring either in this or other countries 
are merely cited as examples. 

1. Lamellihranchiata (Bivalves). 

(a) AsipJionida, AtwcIoii, Unio, (b) Svphonida, Cyclas, Fisidium,. 

Cyrena. 

2. Gasteropoda (Univalves). 

(a) Frosohranchiata (Operculate). 

Neritinaj Navicella, Faludina, Ampullaria, Sydrohia, Valvata,. 

Melania, 

(b) Fulmonifera (Inoperculate). 
Limnceaj Fhysa, Flanorhis, Ancylios. 
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The study of the aquatic Infusoria and Algce is more 
particularly associated with the microscopical examination of 
drinking-water, while the smaller Fungi, including also the 
Bacteria and other minute and specifically light bodies, apper- 
tain especially to the examination of air. There is, however, 
so much in common between the two branches of inquiry, and 
as the ultimate mode of observing the objects obtained is 
precisely the same in both cases, a short section on the micro- 
scopical examination of air may be profitably appended to the 
foregoing pages. 

From an early period the record of the nature and character 
of suspended matters in the air has usually claimed attention 
as a supplement to its chemical analysis ; but the large share 
supposed to be taken by the protophyta in the production of 
specific forms of disease, and improved means of observation 
have, of late years, given a great impetus to this important re- 
search in the interests of Hygiene. 

Numerous schemes have been suggested from time to time 
for the more efficient collection of suspended matters for 
examination, but only a cursory glance at the more important 
of these can be given here. There is (1) the Aeroscope of 
Pouchet, in which the air is brought by aspiration through a 
small funnel and made to impinge upon a glass slide armed 
witJi glycerine. 3. The Aeroconiscope of Maddox* which is a 

• See Monthly Microscopical Journal for June 1, 1870. 
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lar^'er and more complex contrivance than the last, on the same 
principle, but requiring no aspiratory arrangement. In connec- 
tion with the use of this instrument Dr. Maddox employed his 
well-known cultivation test, with the view of determining the 
true nature of the spores obtained. 

3. Staff Surgeon Watson used glass threads soaked in 
glycerine, or even dry powdered glass, through which the air 
was drawn by means of an aspirator. 

4. Professor de Chaumont, F.RS., employs a bent glass tube 
surrounded with ice or a freezing mixture, the water of the air 
itself as it passes through the tube is condensed, while any 
solid particles present are arrested in it. 

5. The last-mentioned authority, however, considers it the 
best plan to carry the air through a succession of bottles con- 
taining pure distilled water, and in this the author fully concurs ; 
for while the sediment may be readily placed under the micro- 
scope, the liquid part c^ be used for the chemical determina- 
tion of organic matter, &c. 

The quantity of air submitted to experiment will be in- 
dicated either by the capacity of the chambers used for aspira- 
tion or by measuring the quantity of water drawn ofif; one 
fluid ounce being nearly equivalent to 1*728 cubic inches, so 
that 1000 ounces would represent 1 cubic foot. (Parkes.) 

It may be necessary to examine — (1) the external air ; (2) 
the air of apartments ; or, (3) the air of the soil. The first of 
these objects may be answered by the Aeroconiscope of Dr. 
Maddox ; the second by any other of the foregoing processes ; in 
addition to which the examination of cobwebs should be men- 
tioned as likely to afford useful results. Every spider is the 
unconscious preparer of interesting experiments for the hygieist, 
for, whatever may be the nature of the suspended matters in 
the air, whether of an ordinary or special character, they are 
sure to be entangled in the adhesive matrix of the web. 
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Mineral particles, products of combustion, the heterogeneous 
materials of dust, so called, debris of animal or vegetable origin ; 
the down of feathers, epithelium, hair, wool, and silk ; linen, 
cotton, and woody fibre ; starch granules, mycelia and spores 
of fungi might be called the staple objects. The two latter, 
however, should be especially sought for and determined, if 
possible, with any forms of bacteria that may be present, either 
free or in their gelatinous frond. 

In all workshops where trades and manufactures are 
carried on, the prevalent suspended matters are sure to be 
found in the cobwebs, though of course a quantitative deter- 
mination would be quite out of the question. It is curious 
to remark that in bed-rooms, linen and cotton fibres are 
more generally diffused than the wool from the blankets, the 
latter being usually covered with a quilt. 

Lastly, for the collection of materials from the soil air, tubes 
must be sunk to the required depth, and the air drawn up in 
the usual way by aspiration. 

Some excellent samples of soil air products were thus 
obtained at Netley several years ago, the tubes having been 
inserted near the outer opening of the main sewer of the Eoyal 
Victoria Hospital. A considerable amount of epithelium and 
other organic debris, both animal and vegetable, with fronds of 
bacteria were observed on that occasion, and great promise was 
afforded of the results of further investigation in this new . 
field of research. Some light also appeared to be thrown 
upon the occasional appearance of specific diseases, without 
any obvious clue to their niode of origin. We are now 
aware that the epithelia cast ofif in the ordinary exanthems 
may be regarded as so many little cartridges charged with 
contagia, and that they may remain dry or moist for a 
lengthened period and still retain their integrity as anatomical 
elements. 
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In reference to the Microscopic Fungi constituting the 
smuts, mildevrs, and moulds the following particulars may be 
usefuL These belong respectively to the Conomycetes Hypho- 
mycdes and Physomycctes, so called. They all agree in having 
a more or less tufted and interlaced filamentous Mycelium (the 
plant proper), and a fructifying part bearing the spores, which 
latter are either simple or septate. In the two first orders 
the spores are naked, either grouped together {Conomycetes), or 
solitary {Hyphomycdes), while in the remaining order (Physo- 
mycetes) they are enclosed in little sacs. Even where the 
thallus or mycelium is aquatic, the fructifying part shoots 
up into the air, at once distinguishing the fungus from any 
algal it might otherwise resemble. 
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Achlysia, 66 
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Eichomiif habitat, 48 
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Albertia, 61 
Alhdorina, 37 
Alona, 64 
Alyscum, 51, 52 
AmhlyophiSy 33 
Amoeba, 14, 44, 48, 49 

diffluens, habitat, 49 

radiosa, habitat, 49 



AmoehoB, 14 

of minute size, 6 
Amoeboids of Volvox, 14 
Ampihil&ptus, habitat, 52 
Amphimonas, 32 
Amphipoda, 45, 65 
Amphiti'ema, 48 

habitat, 48 
Amphora, 42 
Ampullaria, 68 
AnahcBna, 25 
Anarthropoda, 44, 46, 61 
Ancylus, 68 
Anguillula, 44 

ace^i, 60 

fiuviatilis, 60 

glutinia, 60 

tritici, 60 

found in bilge water, 60 
AnguUlulcB, confounded with the 

EnoplidcB, 60 
AnguillulidcB, species of, 60 
Anisonema, 34, 35 
AnkiatrodesmeoB, 40 
J.nA;is^ro£26«i7m6, 40 
^nne2t{£a, 11, 44, 46, 61 
Annular ducts, 11 
Annuloida, 44, 59 

definition of, 46 
Annulosa, 44, 45, 61 

definition of, 46 
Annulose animals, 11 
Anodon, 68 

Antheridia of Cliara, 31 
Antlwphysa, 36 
AnIhophysacecB, 16 
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Apiocystacece, groaped with PalmeU 
lacece for convenience, 43 

classification of, 43 
Apiocystii*, 43 
^tera, 45, 67 
Aptogonium, 40 
Apu8, 64 
Aquatic AlgoB^ 15 

systematic arrangement of, 15, 
16.17 
Arachnida, 45, 65, 66 
Arcellaf 14, 48 

acxdeata, habitat, 49 

dentata, habitat, 49 

vulgaris, habitat, 49 
Artemia, 64 
Arthrodesmus, 40 
Arthropoda, 45, 46, 63 
AselluSj G5 

aquaticus, characters of, 65 
„ habitat of, 65 

Asiphonida, 68 

(bivalves), 68 
AspidepJiora, 6* 
Astasia, 33 
AstrioneUa, 42 
Atax, 45 



B. 



Bacillus, 14, 17 

species of, 19 
Bacteria, 10, 17, 20, 21 

classification of, 18 

movements of, 18 

and the i>utrefactive pro- 
cess, 20 

of Cohn, 18 
Badenaceoe, 16, 17, 18 

affinity of, to the Osdllatorians, 
6,19 

alliance of PdlmeUaceoB with, 
6,19 

{Bacteria of Cohn), 18 

in relation to Lyngbya, 22 
Bacteriform bodies in gelatinous 

fronds, 5, 6 



Bacterium f 17 

species of, 19 

iermo, 19 

Zooglcsa, form of, 19 

minuteness of reproductive 
particles of, as compared 
with those of Lyngbya, 22r 
23 
Batra4iho8permacecB, 16, 29 

characters of, 16, 29 

habitat of, 16, 29 
Batrachospermum, 20 
Bdellia, 62 
Beggiaioa, 24, 25 
Bivalves (Lam^llihran>chiaia\ 63 
Bog moss (Sphagnum), 11 
Bosmina, 64 
Boston water supply (Dr. Farlow), 

24 
Brachioncea, 61 
Brachionus, 61 

amphiceros, 61 
Branchiopoda, 63, 64 

classification of, 64 
Branchipus, 45, 64 
Btdhochcete, branched filaments of,. 
28 

setigera, 28 
Bursaria, 51 
Bursarina, 51, 56 

classification, 51, 56 

habit of some, 51, 56 



C. 



Calcium, carbonate, 8 

GamptocercuSy 64 

Oampylodiscus, 42 

Candona, 63 

Canthocamptus, 64 

Carbon, source of, in aquatic plants,. 

20 
Carehesium, 57 
Cellseform Alg», 16, 32 
Cell-sap, 10 
Ceratium, 35 
Ceratopkyllum, 48 
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Cercomonas, 32 
Chcetogaster, 62 
Clioetoglena, 34, 35 
Chcetonotus, 58 

larus, 61 
ChcetopJiora, 29 
ChcetophoracecB, 16, 28 

characters of, 28, 29 

zoospores of, 28 

habitat of, 29 > 
Chcetotyplilaf 34, 35 
Chalk water, 10 
Ghara, 11 

antherozoids of, 31 

stem of, 31 
CharacecBf 31 

characters of, 31 
Chilodon, 54 
Chilomonas, 32 
Chlorogonium, 33 
Chromogenous Bactei'ia, 18, 19 
Chydorus, 64 
Ghytridium, 43 

parasitic and colourless, 31 
Ciliata, 44, 49, 50 

classification of, 51 

their import in water, 50 
Cladocera, 45 

definition and arrangement, 64 
Clddopliora, 27 

glomerata, habitat of, 27 

crispata, habitat of, 27 
Clathrulina, 48 

habitat, 48 

Clay, 9 

Closteriece, 40 

Closterium, 40 

Cobwebs, examination of, 70, 71 

Ooccochloris, 38, 39 

probably mistaken for the 

Gonidia of lichens, 39 

Coccon&ideoe, 42 

Gocconeis, 42 

Gocconema, 4:2 

Glathrocystis csrttginoaa, 18 

roseo-persidna, 18 

Codium amphibuyi'um, 31 



CfBlastruniy 40, 41 
Qcelenterata, 44, 58 

definition of, 46 

of fresh waters, 58 
Gonnosarcy 59 

Cohn's, Dr., classification of 5ac- 
<eria, 18, 19 

researches, 20 
Coladum, 33 
Cohoptera, 45, 67 
Goleochcete, 29 
Coleps, 58 
Colletonema, 42 
Colpoda, 54, 55 
Conferva, 27 

simple filaments of, 26 

homhycina, habitat of, 27 

floccQsa, habitat of, 27 
Gonfervaceoe, characters of, 16, 26, 
27 

segmentation of, 16, 26, 27 

genera of, 16, 26, 27 

habitat of, 16, 26, 27 
ConfervoBf confounded with, 21 

Lynghya tyvuralis, 22 
Goniferce, discoidal tissue of, 11 
Gonomycetes, 72 
Gopepoda, 45 

definition, arrangement, and 
habitat of, 64 
Gordylopliora, 58, 59 

characters of, 58, 59 

lamisiHs, 58, 59 

rivularis, 58, 59 
Co8marie(jB,4:0 
GosmaHum, 40 
Cotton, 11 
Gristatella, 45 
Gristatellidce, 67, 68 
Grumenula, 34, 35 
Griistacece, 45, 63 
Gryptomonas, 34 
Crystalline forms, 9 
GuleXt 45, 67 
Gyathomonas, 32 
GyclaSf 45, 68 
Gyclidium, 32, 51 
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CydopidtB, 64 
Cydops^ 4b, 64 
CycloteUa, 42 
Cymhella, 42 
Cymhelleoe, 42 
Cyphtdium, 48 

aureolum, habitat of, 49 
Cypridce, 63 
Cypris, 45, 63 
Cyraia, 68 
Cytliere, 63 
Cytheridce, 63 

D. 

Daphnella, 64 

Daphnia, 45, 64 

Daphnidce, 45, 64 

Dead or decaying organic matter, 10 

vegetable matter, 10 

animal matter, 11 
Deniicula, 42 
Derostomum, 60 
Besmidiacece, 17, 20, 38, 39 

characters of, 39 

classitication of, 40 

aquatic, 39 
DesmidiecB, 40 
Desmidium, 40 
Desmids, 6 
Desmohaderia, 19 
Dialytic currents, 20 
Diapiomidce, 64 
Diuptomus, 64 
Diatoma, 42 
JJiatomacece, 17, 39 

movements of, 20 

cliaracters of, 41 

genera of, 41 

classification of, 42 
Diatoms, 6 
Didymodadon, 40 
Didymolielix, 6 
Bifflugia, 14, 48 

ohlonga and habitat, 49 

proteifoi^mis and habitat, 49 
I)ileptu8t 43 



DinohryoiuieecB, 16 

classification of, 36 
Dinohryon, 36 
Diphdorina, 37 
Dtpteroy 45, 67 
Discoidal tissue of pine, 11 
Discoloration of water, causes of, 6 
Distigma, 33 
Docidium, 40 

Dotted and pitted tissue, 11 
Drapamaldici, 29 
Duck- weed (Lemna), 11 
Dujardin's symmetrical CUiaia, 58 

arrangement of Infusoria, 49 
„ Botifera, 61 

Dytiscus, 45, 65 



E. 



EdBIOPHTH AT.M ATA, 45, 65 

Eggs of Entozoa, 12 
Elophorus, 67 
Emydium, 66 
Endielia, 51 

habitat of, 51, 52 

classification of, 51 
Enchelys, 51 
Encyonema, 42 
Endodirome, 10 

cleavage, in OsdUaioriacecB, 22 
„ in ConfervacecB, 22 
EnopUdoB, parasitic nematodes, 60 
Enteromorpha intestmalis, 32 
Entomostraca, 11, 33 

with parasitic Vorticellma, 57 

description of, 63 
Ephemera, 67 
Epvpyxis, 36 
Epithelia cast off in the ordinary 

exanthems, 71 
Epithelial scales, 12 
Epitlidium from the cutaneous 
surface, 12 

from the mouth, 12 
Epithemia, 42 
Euaatrum, 40 
EvManidota, 61 
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EtLglena, 14 

vvridiSf habitat of, 41 
Euglena<iece, 16, 33 

classification of, 16, 33 
Ettglypha, 14 

tuherculata, habitat of, 49 
Bv/notia, 42 
EunotiecB, 42 
Euplota (Ehr.), 54 

classification of, 54 
Ettplotes, 54 

F. 

Faelow on Clath/rocystis, 18 

on certain Algce yielding 
odours to water, 24, 25 
Feather, 12 
Fibres of fabrics, 12 

of silk and wool, 12 
Filam&ntous AlgcB, 16, 17 
Fission in Coccochloris compared 
with that of Desmidiacece 
and DiatomacecB, 39 
„ in PalmellacecB generally, 39 
FUigellafa, 13, 14, 15, 32 

classification of, 16, 32 
Floscularia, 61 
omata, 61 
Fragilaria, 42 
FragilariecB, 42 
Fresh-water Algae, 15 

distribution of, 16, 17 
Polypes, 58, 59 
FoVyzoa, habitat of, 55 
Frustule of Desmidiacece and 

Biatomacem compared, 41 
Fmstulia, 42 
Fungi (microscopic), 72 
Fungous life and simple decay, 20 
Furciilcma, 61 

G. 

Gammakus, 45, 65 

characters of, 45, 65 
fluviatilie, 45, 65 
pulex, 45, 65 



Gasteropoda (univalves), 45, 68 

Gastrochceta, 51 

Gelatinous frond of Vohocacece, 37 

Germ-cells of Chara, 31 

Gerris, Q7 

lacustris, 67 

Glohules of Chara, 31 

Glossiphonia, 44, 62 

Gomphonema, 42 

GomphonemeoB, 42 

Goniometry, 9 

Gonium, 37 

union of the cells of, 38 
and Volvox, union of the cells, 
sequential to cleavage, 38 

Gonohlastidia, 59 

Gonophores, 59 

Gordius and Mermis, 60 

Gregarina, 14 

Gromia, 39, 44, 48 

fluviatilis, habitat, 39, 44, 48 

hyalina, habitat, 39, 44, 48 

Gymnoloemata, 67 

GyrinuSt 67 

Gyrosigma, 42 

H. 

Habits of aquatic insects, 67 

Hair of rabbit, 12 

Halteria, 53 

Haziness, detection of, 6 

Hemiptera^ 45, 67 

Hemp, 11 

FLetefomita, 32 

Heterocercus, 67 

Hexamita, 32 

Hicks, on the *' diamorphosis" of 

Lynghya muralis, 22 
Himantiditim, 42 
Himantophorus, 51 
Hippocrepia, 45 
Hirudinea, 44: 

classification of, 62 

characters of, 61 

habitat of, 61 
FLirudo, 62 
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Holophmja, 54, 56 
Holotrocha, 61 
Hormospora, 38 
Hnman hair, 12 
HyaloihecOj 40 
Hydaiina senta, 61 
SydatiniBa, 61 
HydrcBiiui, 67 

Hydrachna (a genus of water- 
mites), 45, 66 

geographica, 66 

globvla, 66 
Hydrachnea (water-mites), 66 
Hydra, 44 

classification of, 58 

attenuata, 58 

fusca, 58, 59 

viridis, 58, 59 

vulgaris, 58, 59 
Hydrida, 44 

characters of, 58 
Hydrobia, 68 
Hydrocyiium, 43 
Hydrodictyon, 40 

related to Pediasfrum, 41 
HydroidOy 58 
Hydrometra, 67 

stagnomm, 67 
ffydrophUus, 61 
Hydrozoa, 44 
Hyphomycetes, 72 

I. 

ICHTHYDINA, 61 

IclUhydiunif 58 

podura, 61 
Infundibulata, 45 
Infusoria, 6, 1 3, 44 

orders of, reduced to the 
Ciliata, 46 
Iw«eda, 45, 47, 66, 67 

K. 

Kebona, 53 

pohfporum parasitic on 
Hydra, 59 



JTeronio, 51 

classification of, 53 

habitat of, 53 
Kirby and Spence, their notice of 

the aqnatic larvse of insects, 67 



L. 



Lachbtmabia, 54, 55 
Lamarck's genns, Stylarioy 62 
LameUibranchiata (Biyalves), 45, 

68 
Larvae of aqnatic insects, 11 
Lemania^ 29 
LemaniacecB, 29 
Lemna, 11 
Lepidoptera, 61 

scales of, 12 
Leptothrtx oehrea, 7 
Leucophrys, 56 

Leydig, Cilio-cmstaceans of, 61 
lAbeUula, 45, 67 
Idmncea, 68 
Limniades, or fresh-water Tolyzoa, 

67,68 
lAmniuSy 61 

LimnocJuMres holosericuSy 6^ 
Linen, 10 
Living animals, 43 

forms, 13 

plants, 15 
Lohosa, 44, 48 

definition and classification of, 
44,48 
Lophyropoda, 63 

classification of, 63 
Lunibricini, 62 
I/ynceidcBj 64 
Lyngbya, 21 

in relation of Bacteria^ce, 22 

referred to the OscUlatorians, 
22 

in relation to ZflvacecB, 22, 23 

confounded with ConfervacecBf 
22 

muralis, dimorphism of, 22 
LyngbyecBi 21 
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M. 



Macrobiotus, 45, 66 
Malacostraca, 45, 65 
Marl, 9 
Mastogloia, 42 
Megalotrocha flavicanSf 61 
MegalotrochcBa, 61 
Melania, 68 
MeliceHa, 61 
Melosira, 42 
MelosirecB, 42 
Meridion, 42 
Meridionem, 42 
3fermi8 and Gordi/us, 60 
Mesocarpii^, 26 

Jtf6«0«<07W-W'/)t, 60 

Micrasteriaa, 40 
Microhacteria, 19 
Micrococcus^ 17, 20, 22 

species of, 18 

resembled by segments of 
minute filamentary species 
Microcoleus, 21 
Microhaloa, 38 

frond of, 19 
Microscopic Ftmgi, 72 
Microscopical mineralogy, 9 
Mildews, 72 
Milnesium, 66 
Mineral matters, 8 
MoLLUscA, 45, 67 

definition of, 47 

proper, 47, 68 
Molluscoida, 45, 47, 67 
MonadacecB, 16, 32 

habitat of, 16, 32 

classification of, 16, 32 
Monas, 16, 32, 
Monormiay 21? 

Monostyla quadnde7itata'61 
Monotrocha, 61 
Moulds, 72 
Movement, spontaneous, 14, 

kinds of, exhibited by TrO' 
tophyta and Protozoa, 14 
Mycelium, 72 



N. 

NaididcB or Naiadidce, 62 

speck-like eyes, 62 

bow known from insect larvae, 
62 
Nais, 44, 62 
Nassula, 54, 55 
NaucoriSy 67 
Navicella, 68 
Navicula, 20, 42 
^avict*?ecB, 42 
Nematoday 44, 46 

characters of, 60 
Nematodes, minute parasitic, 60 
Nem^ertioMs, 60 (Note). 
Nemertida, 59 
^epa, 67 
Nephelis, 62 
Neritina, 68 
Neuroptera, 45, 67 
Nimphula, 67 
Nitella, 11 

stem of, 31 
NitzscMa, 42 
Noctiluca, 14 
Nostoc, 24t 

verrucosum, Thuret on, 24 
Nostoclmceoe, 16, 21 

characters of, 23 

classification of, 24 

reproduction of, 24 
Nostocliinece, 25 
Notonecta, 45, 67 
Nucules of OJiara, 31 



0. 



Odontidium, 42 
Odour versus taste, 24 
(Ecistes crystallinus, 61 
(Edogoniace(B, 16, 27 

characters of, 16, 27 
(Edogonium, simple filament of, 28 

habitat of, 28 
Oken's genus Proto, 62 
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OltgochcBta, 44, 62 

or Setigera, cbaracters of, 62 

habitat of, 62 
OniscidcBt 65 
Opercularia, 57 
Ophiocyiium, 43 
Ophrydium, 56 
Ophryoglena, 56 
Oscillatoria, 21 
OscillcUa^'ice, 22 
OscillatoriacecB, 16, 20, 21, 24 

characters of, 16 

classification of, 16, 21 

allied to No8toch<iceoB, 21 

nbiquitous, 23 
OscillatoriecB, 21, 22 

size of, 21 

minute segments of , resembling 
Micrococcv^s, 21, 22 
Oscillatorians, 6, 19, 21, 22, 23 

altitudinal range of, 23 
Ostracoda, 45, 63 

classification of, 45, 63 

and habitat, 45, 63 
Ova of Entozoa, 12 
Oxytricha, 53 



P. 



Palmella, 38 

frond of, 38 
Palmellacece, 17 

characters of, 17, 38 

classification of, 17, 38 

limits of, 38 

fission in, 38, 39 

some referable to Volvocacece, 
38,39 
Paludicella, 45, 68 
Paludina, 45, 68 
Pandorina., 37 
PanophrySj 54, 55 
Paramecia, 54 

classification of, 54 

habitat of, 54, 55 
Paramecium, 14, 4i, 54 

aurelia, description of, 55 



Pamus, 67 

Particles of chalk, clay and marl, 9" 
Pathogenous Bacteria, 18 
PediastrecBf 40 

classification of, 40 

relationship of, to DesmidiacecBr 
38 
Pediastrum, 40 

and Hydrodictyon provision- 
ally associated, 40, 41 
Pelecida, 52 
Penium, 40 
Peranema, 33 
Peridinia^eoe, 16, 35 

classification of, 16, 35 

habitat of, 16, 35 
Peridinium, 35 
Peroxide of iron, 6 
Phacus, 34 
Philodinoea, 61 
Phrtfganea, 45, 67 
PhAflactoloBmata, 67 
Phylhpoda, 45, 64 

definition and arrangement of , 
64 

habitat of, 64 
Physa, 68 
Physomycetes, 72 
Plnnularia, 42 
Pisidium, 68 
Planaria, 44, 60 
Planarida, 59, 60 

classification of, 60 

habitat of, 60 
PUmariola, 58 
Planarhis^ 68 
Pledonema, 25, 26 
Pleurocarpvs, 26 
PleuropJirys, 48 

habitat of, 48 
Pleurocarpus, 26 
Pleuromonaa, 32 
Pleuroxus, 64 
Plumatella, 68 
PlumatelUdcB, 68 
Polypary, 59 
Polysehnis, 33 



INPEX. 



81 



Polysi/pTionia, 24 
Folytrochoj 61 
Pohfzoaj 45 

fresh-water, habitat, 68 
Polyzoarium of the Idmniades, 67, 

68 
Pond- weed {Pnta/mogeton), 11 
Primordial ntricle, 10, 22 

in ConfervdcecB, 10, 22 

in OedllatorioB, 10, 22 
Prorodon, 54, 65 
Prosohra/nchiata, 45, 68 
Prp«iomtAW, 60 
Protococcvs, 37 

compared with VolvoXf 37 

„ „ the PediastreoB, 

38 

incomplete cleavage o^ 37 
Protophyta, 14, 15 
Protozoay 15, 44 

definition of, 46 
Protosjoon, 14 
Psevdopodia, 14, 48 
P^*lwwmt/era, 45, 68 
Pythium, 43 

parasitic and colourless, 31, 43 



R. 



Badiolabia, 44 

defined and classified, 48 
Banatraf 67 
Reticularia, 44, 47, 48 

defined and classified, 48 
Bhizojpodaf 44, 46 

distinct Jrom the Infusoria, 46 
BMzopods, 6 
Bhizoclonium, 27 

species of, 27 

rivulare, habitat of, 27 
Bhynchonema, 26 
Bivularia, 21 
JSiuttZaricB, 21, 23 
Rod-like Algae, 17 
Botifer, 44, 61 

vulga/iris, 44, 61 



Botifera, 6, 44, 60, 61 

resemble Entomostraca, 60, 61 
characters of, 60 
Ehrenberg's and Dajardin*s 
grouping of, 61 



S. 



Sand, 8 

Scales of L&pidoptera, 12 

Scenedesnvus, 40 

Schizotrocha, 61 

Sdadmm, 43 

Scolecida, 44, 59 

Scytonema, 21 

ScytonemecB, 21 

Sediments, mode of collecting, 4 

microscopical examination of ,5 

high powers, and immersion- 
lenses desirable, 6 
Segmentation in GonfervacecB, 22 
SetoB and ventral uncini of ^at- 

adidoB, 62 
Setigera, or Oligochceta, characters 

of, 62, 63 
iSi(ia, 64 
Sigara, 67 
Silicious particles, 8 
Silk, 12 

Siphonida, 45, 68 
Siphonaceoe, 16, 29, 30, 31 

characters of, 30 

habitat of, 31 
Smuts, 72 
Soil-air, 71 
Sorotrocha, 61 
Spectrum analysis, 9 
Sphoerohacteria, 18 
Sphcerozosma, 40 
Sphagnvm (bog-moss), 11 
Sphi/ndocystis, 42 
Spiral vessels and fibres, 11 
Spvrilhi/my 17 

species of, 19 
Spi/rohacteriay 19 

species of, 19 
Spirogyra^ 26 

G 
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8piro§U>wMim, 56 

SptroUBniOj 40 

Sponges, 44 

Spongida, U, 49 

SpongxUa^ description d, 44, 49 

spicules of, 44, 49 
Staurcuirum, 40 
Siauroearpus, 26 
StawroneiSy 42 
Btentor, 56, 57 

Sioneworts {Chora and NUeOa), 31 
SinialeUeoe, ^ 
Striped muscle and fibrous tissue, 3 

muscular fibre, 12 
Stylonychia, 53 
Surirella, 42 
SwrireUem, 42 

Symmetrical forms of Infusoria^ 58 
Syned/ra, 42 

T. 

Table of Classification of Animal 

Forms, 44, 45 
Tahellaria, 42 
Ta/rdigrada (water-bears), 45 

characters of, 65 

classification of, 66 

habitat of, 66 _ 

Tartrate of Ammonia, the T of, 20 
Terpsinoe, 42 
ThecamMnadaceoB, 16 

classification of, 34 
Thorea, 29 

Thuret on Nostoc verrucosrim, 24 
Trachea/ria, 45 
Trachelius, 52 
Tracheloceraf 54, 55 
TrachelomonaSy 32 
Trichoda, 52 
Trichodma, 52 

classification of, 52 
Trichomonas, 32 
Trichopteraf 45, 67 
Tncfeorwit^, 24 
Trinema, 48 

acvnvs, habitat, 49 



Tubifex, 62 
Turbdlaria, U, b9 

characters of, 44, 59 
Turbidity, 6 

causes of, 6 
TyUnchusfiT so-called Vibrio triUci, 

60 

U. 

Ulvaceje, 22, 23, 31 

in relation to Lynghya, 22, 23 
characters of, 31, 32 
Unger, zoospores of Faucheria ob- 
served by him, 30 
Unicellular plants, 32 
Unio, 45, 68 
Urceolaria^ 56 

pediculus, parasitic on Flanor 
ria,b7 
also on Hyd/ra, 59 
Urceolarina, 56 

classification of, 56 
habitat of, 57 
UrruxteUa, 68 
TJfocenirum, 56, 57 
Uroatyla, 53 
UvelUb, 96 



Y. 



Valvata, 68 
Vascular plants, 11 
Faucheria, species of, 30 

and Achlya, 30 

zoospores of, 30 

sexual reproduction of, 30 

spores of, 30 
Vegetable products, 11 
VeUa, 61 

rivulorum, 67 
Vibrio, 18 

species of, 19 
Vinegar-eel, 60 
Volvocacece, 16 

some confounded with Pahnel- 
laceoB, 37, 38 

classification of, 37 
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Vohox, 37 

amoaboids of, 14 

sphere, natnre of, 37 

relation to Oonium and ProtO' 
coccus, 38 
VorticeUmy 57 
VorticeUina, 57 

classification of, 57 

habitat of, 57 



W. 

" Wasserbliithe," 18 
WATBR-BBAJa {Tardigroda), 66 
Water-mites (Hydrachnea), 66 
Water from the " blue-clay," 6 

• from bog lands, 6 
Wool, 12 



X. 



Xanthidvum, 40 

Z. 

Zooglma form of Bacteritf/m termo, 

19 
Zoology, the realm of, 14 
Zoospores of Va/ucheria, Unger's 

observations, 30 
Zoothamnium, 57 

a/rhvscula, 58 
Zygnema, 26 
ZygnemacecB, characters of, 26 

classification of, 26 

altitndinal ranges of, 26 
Zygogonium, 26 
ZygoselmiSf 33 
Zygotrocha, 61 
Zymogenons Bacteria, 18 



fHE END. 
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